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[®fflf*<DJ5ffl] 

mx-h -> x . wmmuz , e p a g&wgmr * 

~X 1- . *e>7*n F 5 ">y, £ fcttKB P 4 ^foWR 

[11*112] mmmtiK immm. » wesm 
•wr. *x&* 'b\mm^m\ &m%®'j>\ Tim 

[fff*Jl3 ] Mi2tlM1*l££JHS41-£Ifcl^2 KI! 
[If *iff 4 ] fFiettB£!f*)*ij3fS4t-|»lf*H 2 CIS 

[a*«6 ] ijge«aB*«#ffl«ffi'c&sa*«2 tie 



hT "OH 



HO' 



T"£>9 ; R 2 te. a-f-xx/K 7i-/K 7x7* 

mmmz. 7/m-o. 71-/K ^h^v. f- 

»j7/^o^f-/Pifc(i (Cj-Cj) r;^^T'J>0 ; 
R 3 t±. (Cj-Cs) 7/l-*/k 7x-/W2fcli 

p-t'7x-/^'J)D : R 4 ti. COR5^^(iS0 2 R 6 
T'&O ; ^ITR 5 ^ 7x-;^7t«i (C,-^) T 

)v*)\,x*hh) tirrttt&fa 4 

fcttBHfc&IMfcliKrn F 7 -y ^«ae¥Wt»S L 3 
1 fc£«02rj£. 

Q# 5 - f h 5 V 0 )VX'h DIoU # 
Ut3 3 

H^""OH 

mm. 1 0 ] HEfl:*** 1 . 5R-(3S-hHD 

4-7i-/P7*h- 1 -X-/W) -1- [6- 
( 1 H— ft- 77'-^- 5-^) -a.^^] -h°D 
'J 2 -*y-Cfc&»*89fcie»<02r8;. 
[«*« 1 1 3 miit-SW, 5 S - ( 3 R - h HQ 
df^-4-7x-;U7-f;U) - 1 - [6 - ( lH-fh 

y'/-)V-5-4 )V) -^v-;H -entity- 2- 

IMP* 1 2 ] IMftbMtoP. 5S-(4-(3-7 
nD7x-;L-) -3R-t Fu^T**^) -1- (6 
- (2H-Th5V-/t'-5-'f/l') -^y.^fnU 

[ fi*Ji i 3 ] mmt&m\ ss-OR-tpa 

3fi-— 4- (3-hU7/^n^f-;P7x-/P) -7*f- 



[ li*ifl 7 3 fTGttlltflHff 4 ^ti'&fflSffilKff 

[is*ii8 3 mcE P4%®mmi73-x f#. 

[ft 13 




Qi±. COOR3. CONHR«iW±fh5V 

Cft2 3 



HO^H 



rt0 - l- (6- (2H-f h7/-^-5-^(;H - 
^ i/t\,- ) - h° o y >>> - 2 - it yx-h b IS*fl 9 {CIS 

[IS*II 1 4 3 HfTlBE P4^«STO73"-^ F 

t>\ q#c o o h -cab wou ifi 

H^""OH 

im& 1 5 ] fflSfc&fo¥. 7 - ( 2 s - ( 3 r- 
h HpJ E .>'-4-7x-;W7'f-;k) 

i»- 1 --<;!-) -^r^yBrc*4flRi«i 4tts» 

[f«*il 1 6 3 «iieft^A\ 7- [2R- (3S- 
tHn4f>—4-7x-;P7*F-l-xx;l/) -5 

df y to u : Jv- i - >f ;i-] -v7 ysrcfcl>w*« 

14(C|£ifeO*ft. 

[lf*lf 1 7 3 tfffE'fl;£ftA\ 7 - { 2 S - [ 3 R- 
tFDJfy-4 - (3-Ml7;M-U.Xb3fv-7xX 

;!-) -7-771-] -5-^yfo'jyy-i ->f^} - 
^7 >-i£T-J>!.!l*;« 1 4 ClE«<?D*ffi. 
[Ii*fl 1 8 3 BJia-fk^tt* 4 . 7-i2S-[3R- 
h KoJfv--4- (3-7iy^y7i-;H -7> 
- 5-^Vfn'jyy-i-4iH -A.7^yK 

t'J>l»a*« 1 4 (CfS»«07jft. 
[ If *ifl 1 9 3 ifrK-ft £»\ 7- (2S- (3R- 
t KP^f > -4- ( 3- h U 7WD>f^7i-;K 
-7"f-;u) -5-^ V fo'jv-'y- l ->f;u) - / v7" 
^ sil *JI 1 4 ceittco^ffi. 

[ff*I| 2 0 3 «Eft^ft*«. 7 - { 2 S - [ 4 - 
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5 y en y yv- 1 - 4 > -'vr* s 
ii*iii4(ciettico^ffi. 

7- {2S- [3R-tFnJfy-4- (3-7i^ 

y7i-;H -7^-/H -5-«ytfa'jyy-l- 
-f/U -^r^ygg; 7- (2S- OR-tKodf-v- 
-4- (3->'j7Wn^f^7i-W -7^7F) 

-5-^yfn'j^y-l — -OF) -^T9>& \ 7 

- { 2S - [4- (3-?on7i-/H -3R-t F 
o*i/7*f-/F] -5-^Vtnyyy-l-' f/H - 
^T"? yiS ; 5S- [4- ( 3-;nn7i-/H -3 
R-t Fo^iy/^/F] -1 - [6- ( 2H— f F5V 

-tv-5-4)V) ~Mf>7i'] - troy x'y-2-^ 

y ;i3j;t>'5S- (3R-t FDJfv— 4- (3-F'J 
7Wo^»7x-;H -7'f-^) - 1 - ( 6- ( 2 

H-rh7y-/p-5— f;P) -'v^/M - t°o y 
v- 2 9iHR§ft*ill^8fciE»<o3ri£. 
[HM2 2] 7- { 2S- [3R-t Fodfi/-4 

- (3-7i7^fy7i-;H -7"f-/F] -5-**V 
h"oy^'y-l— ilV) -^T9yfSL- 7- (2S- 
(3R-hKn^f>—4- ( 3- F 'J 7/F^oy<f7F7 

-5-**VttO : Jy-l-4 
/F) — VT^y® ; 7- { 2 S- [4- (3-?nn7 
x-/F) -3R-t F'o*jy7*^/F] -5-Jj-^Vtrn 
ViSy-l-llU) -^r^yS: 5S - [4- (3- 
?on7i-;H -3R-t F'o^fiy/^/F] - 1 - 
[6- (2H-f^7'/-;^-5-^y^) -^3-^/F] 

-en'Jyy-2-^y ; fcJ:y5S- (3R-hFo 
^fv— 4- (3-F'j"7/F;to.*^-;F7xX/F) -7> 
IV) -1- (6- ( 2H-f F yV-lV- 5-4 IV) - 
^iwF) -\:u» s Jv-2-*vX')WR&tLl> J l& 
ft. 

[Uf*J|2 3] 7- { 2S- [3R-t Fndri/-4 

- (3-7x;4y7i-/H -7>/F] 

to y y>- 1 -4* ;H -^7°^>i§T'*l.»*fl2 2 

[fi;RH24] 5S- (4- (3-?on7x-)H 
-3R-t F'a*v-7>/F) -1- (6- (2H-tF 
yV"~)V- 5-4 IV) -^y/Pfn 'J %? V- 2-*> 

x-h h mm 2 2 tiE^-ft^. 

[f£*3l2 5] 7- (2S- (3R-hF'DJfjy-4 

- ( 3-F'J7/M-o;><^-/F7x-/F) -7>/F) -5 

y to Oi/y—1—4 IV) —*<T? vWXh tm 

mim26\ 7- { 2S- [4- ( 3-7oo7i 
x/F) -3R-h Fo^v-rf-zk] -5-^VfniJ 
t Jy-l-4A') -^79 ywx-fo I lfi*ffl 2 2 

[MRWI2 7] 5S- (3R-tFo^iy-4- (3 



-iy7.WD^f^7i-yH -7>/F) - l- (6 
- ( 2H-rF7y-'F-5-^/F) -^v*v7F) -f 
a y iy>- 2 -;*y-C$>£ 113:11 2 2 KfEKWft^ft. 

[0001] 

^m:foi>7vxfy=7y i Jy73-x f ^trir&B 
«fc^E3Sttj»HitBW4. *wm. mmzii. EP 

A^foWSmyvxtyyy Vyy^-x F§r#tf^ 
£8J:tflia6lJSftfc:IJW-4. 
[0002] tffflifiitt, ffl»*fc JtfiHIIfcoaBB* 
#afc-r*££tt1H&gS*-Cfc l 3. #1131 

J±. 2 50 073ASr»;LSA*t=IHte»»U ¥fc5 
0 0, 0 0 0fr<50#a#*f, 2 5 0, OOOfHOiaW® 
-fififc itf 2 4 0, 000 fNO^filWf Sr^ftfc 1 3 0 

[0003] &m&<w&m#&i>izz 

ti, 2 0 5 0*F*Tfcift#Wi=4 5 OTlttorattrPM/r 

[0004] ^tt«i. w&x 9 i.#fflK^ofei^^A 

IV a -)V$m , a« ±*Sl^ifc =t t^fi^/U v -7 AgflRA* 
[0005] 

[0006] xxhoyyii ffiPMI^tl, 

4. xt, Fn jr>(i'f5f5r«^§-tt^Ci;*%^i-(.TV^ 

5. JSt, Black EP0605193A1 -f Cij 

v>T. xxiD^yAv ^ftSPSKSiifc^. LD 

ft (HDL) OJto^F^/F£±#$tf£t^difc£$8 

#fflRffi#«K*J v S^HA V<iV$.?m ->Tti* 
fl$-ttl» l li:* { t'#^^. JSC. ^flJxxFoyyjf^ 
tit . . X Vti UfUSMmSL 
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[0007] ^m^<?)ihW.e)tzih<7)W.-<?Mmcr>EM 
[00 08] V>< ■ofi^T'uX 9 7' yy>yra'~xh 

a. Witf. fmmmtLTirffl-e&stL-r. g 

B 1 4 78 28 1^ GB 147915 6^ fciV* 
mtl^4. 17 5. 2 0 3^. P]gl4. 0 5 5. 5 9 
6^\ RSS4. 1 7 5. 2 0 3#. PISS 3. 9 8 7.0 

9i^t3Xr/mm3. 991. loemzffl^ztix^ 

[ 0 0 0 9 ] 7fMftfi?4 , 0 3 3. 9 9 6#fcU\ If 

it/^dfy) -f-r-i i . 12— fe3rnx^/5 

[0 0 1 0] 7 7>^fflfSS9 7, 5 6 » 

<r>T\JmmW.im^tVX.\^h. J.Org.Chem. 26;1 
961:1437 £Ji, N-T-fef-rt'-N— *yi^-p-7 
$ y 7 x ^/k* 7° t- i^K^^SiiT v>|> . 

[0011] *B^rFS$4 , 76 1. 4 3 0#fctt, 81 
n&TMt LXW<->frC0T 'J -/^ >Mf V 
7SFft-&»'ll^$ilTV^ 0 #®8flF®4, 4 4 
3. 4 7 7*tcli, HISffiTHIt LTO^<o*>o^;P 

[0 0 1 2] *H^rF^3, 5 28, 9 6 1-fUi.ft 

SivO**. *IB1* HfiS3. 780, 0 9 5-9t«±. II 
fHHMIHHI iLWK Oj&*07 x/Mfc7- 'J J 

[0013] *ffl^l i HS4 . 243. 67 8^C(2. R 

ntuWivr $ y 7A'# yK^^SfiT us . 

[ 0 0 1 4 ] tfGBftftSM , 386, 0 3 fit 

y 7/1^ y # /M* y Bt#!5^ $ft-o ■> & . 

[0 0 1 5] ^fflf&MnAT. 362 0 0 077-2 5 0 

#BKf»tYt> . mz 2 5 0 , 0 0 0ttoHSKBflH»f**» 
^MBSSirC^S. »&W>2*£Jart4>l 
2 %W5Et¥fe J: 3 0 %<m&)&%iW&m£ 7- 



Mtmzm&zbXfobtiK Zti^-Wtfrcom< ttdt 

It. HRifrfWflHMfcK J: -> TUHnrf-fi fc#* 4*1* . 
[ 0 0 1 6 ] i^hoyyli. 0te##r»?&tECDK£|fiJ 
±Zit&Z btfyjiZtlX^l (Bolander h. 38th Annu 
al Meeting Orthopedic Research Society. 1992) „ L 

tz-w^x, x.xbuyymftmmt. •wtfBmco&mm 

bLX^Wxli-fXfot,* W>t,&* { £. jixbayy 

ffimzfi~>x^z&%<7>%mit. m^m. %mm. 

t3£V ! 7a¥X1-><n{mZ-k#>tt<7>mi¥Rl<7)tziib 
lz. &M/pm»"C$>&. JSC. 9,mt. xxbayy 

l-ts&%lzb^XG£X-h&b%lt>ix&^£%<7)7m 
£Wm2-£& bnt &*i&R&&*g*3*i.6 . 
[00 17] 7°OX^^5y>-'yE2 (PGE2) it. 

mmkftmm&n^jux'foifflm&m (ovxi sr 

hZ bifiX'^ b b^'J Z btf^ZtlX^Z, , Ke.H.Z., 
<o, Bone, 23:249-255.1988. t^t^r*^. PGE2 
tUMSLstfiE^iJfPffl****. Jee.W.S.S. fiitf M 
a.Y.F., Bone, 21:297-304,1997. 
[00 183 

httK mmmmizti^x, mco-wmmmm^\ 
mm^tLK^im^m^tix^i. sc. # 

(cJ: 4fcJ4* tS^M^J: ') 

[00 19 3 

IZ. EP4%®fcM1RWTd-Xb. 7 

^\ ttzitzoE PA^mwMW^r^f-x bttzitr 

D H y ■■> 7<rmm\zW& tot £ £ i: 

[002 0 3 *5WB(±. #fi€<JE. 

T®*m\ urn, mm. mmzmitc 
•®m\ i tzitra T-^m^xh hzcoxo 
mzmt h . * t v ^ntnauzti ^x , ep 

£ . #H9!<0ffi«Djff * L v ^HitS8«fc^J , EP47 
[002 1 3 IfTBRSS^dia-CfcS^ 

wtwffl-c**. *»»5^ri6Ji, Htfia^-W-B-ffi 
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[0022] ^wcDftmiz&^xmvi&cvizij t u> 

[0023] 
Ut5] 




[0024] (it;*, Qit. COOR 3 , CONHR 4 ! 
tdtT F y V-)V- 5 - -f )l-Tfo <0 I A(±. 

[0025] 
[ fL6 ] 



H 



OH . HO* 



H 



[0 0 2 6] T'&D ; R 2 (i, a-+X=.>U. 7x- 

->T*D, ^ft£>Hj«(;L 7/M"a. 7x- 

/k ^ F* >\ F 'J 7)\s*n*l-)V&tz\& ( C, -C 3 ) 
7)V*)V7:h*) ; R 3 li. (C,-C 5 ) 7/Mr 

/k 7x-/k*£tep-t'7x-/l'T'£>9 ; RUi. C 

[0027] *%BBc7)^cfcl,iTffl^l.c7)tC|ff^ 

I <7>E P 4 3-X F«i. Q# 5 - 

[00 28] 
HL7] 



H 



OH 



[ 0 0 2 9 ] f* 0 . 

[0030] 

[ (L8 ] 

O 




[003 1 ] ^-tl-it^ifMLX^l^lcOit^ 

mxhh, zcommmzMtu^mui. 5 s- 

(4- (3-?DD7x^H -3R-t FnJf>-7> 
/P) -1- (6- (2W-^-YyY-)V-5-A)V) - 
^*>)WWsy-2-Xy ; 5S- (3R-tKn 
^fv- 4- ( 3- FlJ7/M-o;>< -7-/1-7 x-/k -7*f- 
/!✓) -1- (6- ( 2H-- f F-^V-A'-S— -f/V) - 



g;fcfi HO^H 



M^A-) -fn(Jy'y-2-^y; 5R- (3S-b 
HDdf>— 4-7x^/1- 7>-l -X^;U) -1- [6 
- ( lH-rVyV-)V-5-^)i ) -'v* >Vkl -h" 
o Oi^y- 2 -*V ; fciySS- ( 3R-t Fn*>- 
-4-7x-;l^7'f/H -1- [6 - (lH-Th5V 

-/1—5-4/k -^*>vkl -t"o';x>-2-^ry 

[0032] ^BflOTTffitCfe^tffl^S^^^ 3 — 

-out u^sfose i <7)E p 4^<*^Kwr f 

ti. Q^'C OO HtJ) I. j*; I iTX^lt^S . c\<n%m 
COmzl&i U*fc£*HCli. 7-{2S-[3R-hF 
rt*>—4- (3-7x7^-/7i-/H -7'f-yl/] - 
5-#*V fD'Jyy - 1 -A)V\ -^yffi; 7- 
(2S- ( 3R-t F'odf>— 4- (3-HJ7/M-0 

^fA-7!-/H -7»k> 

1— i)V) -^r^ym ;7-{2S-[4-(3-7 
DD7i-/H -3R-b FoJf v-7"^-/H -5-** 
Vt'nVity-l-jJl-} -^7?y®; 7- (2S- 

(3R-t FD^rv-4-7x-;l-7>/l-) -5-:** 
Vh°o';v>—l-'fH') -^T^yK; ^1^7- 

[2R- (3S-t FP^f^— 4-7x-;l-7'F-l- 
X-/1-) - 5-^*7 t'D'Jy/- 1 --^/l ] -^7*? 

C 0 0 3 3 ] ff 4 L< «, WgSO*ttfei:y6 0il£ 

mir^m^m-fi. ^t,zn-£i^(Di,i. «ci« 

mjgi/OVl Oftv* l . 5S*IIHJ; 'OtttMilz 
[00343 1f3m<F>-b : m,Z&^X . fft^fiSrTK-tm-, 



4\ 



4\ a£VTvf—*:ftlJfit£:CO£ oKffl&tf-Srttl 



[0035] "«»tttfH*S!r immt&Wii> . * 
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t±. it mm. mm. mvwm (tim^i tza 

ttft^/lon/H-^ Ftf^Sftft-ffflKJE, TOflfc 
HhS a 51 tcl^fg £ ii ft HWlUm . ®£K BBI £ ii ft if ffl 
^'J y(=8i&3itftff8l^:l3 itffc^Mfc: 

mm. mm. mimmz. -m^'wmmm" -m 

F. fc0TnF5-y/- ZtzlZZcDE P 4 SgftjM fRlft 
7°07. >- y'yr ^-X F £ tziiTa F 5 y 7 COM 

w t f l a * a Sr & 4-f ft z 1 1 i t fr *>ix 5 . 

[0036] *»b^i^ t a -oolite. ftffeMft. 

stfM-ft. «t#&^i#ig^ «#f«i£{£ii-f 
<*u<f. hklsmwc, •&»ffcft?>EP4g§ftaiiR 

fi17n^^/7>y>7i-X F . -rcD7°o F 5 7 

-x f ttzura vy ^^m/mtzn^i 0 **ta 

fil^ffiCEBfWK-S-*. S>*tT J: ^L*fcU&#tM-S 
tlX £\\ 

[0037] #*U>flI»i. %>0. 001-S100 
m g/k g/H«E P4S§raW7^X 1 . %<D 

0. 0 1 — 1 0 m g/k g/H<0EP4S^iSTO 
«rn H 5 7 ^«»WWCfr8 L3I> tt"C* 6 . 

[0038] -ffi#*^^-r ( 1 as&fcti&fto ) « 

ffi" tV^fct ti»^. Wffifitttfii "Asse 
ssient of Fracture Risk and its Application to Scr 
eening for Postmenopausal Osteoporosis (1994), Rep 
ort of a World Health Organization Study Group. Wo 
rid Health Organization Technical Series S43" tiZi. 

t&. -ma*? ( iwH*jfciiJMW>> m: iz 
situ?**. ±sicr>i: 

iMuwafi i. wmm%®'j>?h & . - 

^Eft . JTiKDM^fc i f— bWi« <t a & . fl-ffl 

[0039] "ffi'g-«£^t ( 1 8»£ ) tt 

!»" t ^ 3 , £#>rt:±f B<9 J: -5 

swaiijft. mm. mm® (mm. mmv-k 



tt. 5 0«fci(I*.fcHtt) feSHM"*. l^fl%Di 
<! t - #?2«ft#ffi£3S£ClJlltft - 1 . JSS&Lfctf 

[0040] *f|B>10^ffi(±;^«lit^^-^. #«M 

[0041] i««{±. Mfcudjuaa*. URttt, 

[0042] WHICH* L 3 ft" 13.fr. t'h 
[0043] ki^«Wi, 

vKr>fr<r)\mm£tzi&wmmmzkr>x in vivo 
h (mm. rnH7-//'ii. 4as^wpHts<uti^ 

ft) . ftiW^r7D K 5 7 /ti , Wtftfc, MStft 

[0044] -a^w (en « l 3 ft «" t w 0 mm± . 
mm. mm. s^m. mm. wm.*&. v>m 

Ai^iT-oFyft^it^y-f^v (N, N* -yX 
yy^xfi/yy7;y) , x^y-;t-rs 

yi?y-;l/7iy, i-rl/yy7$y, ^^'5 5 
y (N-^f;p/;Wiy) . K*?$.y (N-Ky ; J 

( 2-T$/-2-t FDJfv-^f-/l— 1 , 3-7°ZVS 

yi?*-)V) (ztit>lzfflm$tL&bir&&^) coi 
[0045] *«Ww*a{4. «4>L^#*f*^4tft 

if Sa§ ft;tfft£«tfiW-ft i t (c J: 9 . 

[0046] *mili. 7 - {2S- [ 3R — t Fo4f 
>— 4- { 3-7i7^fy7i-;K -7*^] -5- 
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ttV\fv\)~sy-i-' \>v) -*<7fy&\ 5S- 
[4- (3-?Pn?i-/H -3R-tKnify/f 
/I/] -1- [6- (2W-TVyV->V-5-4 >l) - 
^x;l] -fcfniJyy-2-tf y ; 7 - (2S- (3 
R-tHnJfy-4- (3-hU7/^o^<^-/U7x- 
A0 -7>yu) -5-^Vt°D'jyy-i--^;u) - 
^7-?yS?; 7- <2S- [4- (3-7nc?7x- 
/M -SR-bFo^fyT'f/l'] - 5 -**y t°o U v 
y-l-l/H -^T^yBg : *U?>'5 S- (3R-t 
KoJfix-4- ( 3-hU7/pJfO^-f;P7x-^) - 
7>/H -1- (6- (2H-fl5/-/l-5-^ 

[0047]*J|i9i, mz. 7- (2S- [3R-t 

- 5 - y en v*y- 1 -A iv ! - yBttc t> 
BW-*. 

[0048] **B»i. 5S- (4- (3-?a 

P7x-/H -3R-t Yu^-y-f&lV) -1- (6- 
( 2 H - f h 5 V-/1-- 5 - 4* /I/ ) — v/l'to U x 

y-2-*y£t>PW-|>. 

[0049] Wtmi, mz, 7- (2S- (3R-t 

7>a-) - 5—*weuv s Jy-\-M\s) -<vr* 
ymzmth, 

[00 50] *m\ii. »(C, 7 - j 2 S - [ 4 - ( 3 
-;an7i^;K -3R-t h'n=afv7>/H -5- 
**y tn'jy'y-i- fA-} -'vr? yKfc&Wt 
£. *»BW±. ttfc. 5S- (3R-tFo*y-4- 

(3-M)7/^n^f;l/7i-W -T*^) -1- 

(6- (2H-r h5y-/l— 

- fa U y'y- 2 -* ytc t> M-f I. . 

[005 1] BW)«*tiJ:t^Wjfiia. ^WZimtX 

E P 4 3t§fti8iRW7 3-7. 1- tt V vf it i . *3&HJitf> E 
P4^ftiIiSW73"-7.hi: LTfflV^dt*sf § 

(t^IC50j;'9^<i:tl0fS7c#V\ EP1.E 

p 2a xve p 3%.%-mzioWh i c 5 o £=rrsfl:-& 

flrC**. Mi.lt. 7- (2- (3-tKo*y-4- 
7i-^7f/H -5-^yfDiJy'y- 1 -4 A-) 
-^.7^yit(i. 16nM<0EP43?gfMS£IC50 
& * E P 4 g^fcjg^W P G E 2 T 3*— 7. h "C'J> 
6. EP1. EP2fcJ;tfEP3£t*i'ffl$--&#>rt:fl& 
OEP«S«ffll^>^-fhfc*JV^Tt>. 7 - (2- (3 
-t KoJf>'-4 -7x-A-7*f-A) 
0 s Jy-l-4fr) -^7?y®lzMt& I C50tt, 
3 20 0nMj:'37c§V\ 

[ 0 0 5 2 ] iU C0€^»» ##N»#«lffl$ftS 



[S]-l«SAOU . S . 4 , 1 7 7, 34 6#fciBtt«9J: 
EP4ggfejfflRW7:* , -*Mi, vvffti, ffftft 

l&BECaffif fcWfliUC n*tf>?. *?6ffl^ffiffflv^ 

[0053] XmimmX'm^ioixZ E P 43HRW7 

K BftHlcii. Att) Oft#*£jicf#!B (W*.if. 

tffi&Wfc. iHfV ^AMPlflS. in vivo tjB&fe 
J: ltfH^«^*£»fcflllflW£*l£fc is ft S -eft 6 

KSEttLT^S. i » J: o **U>EP4aiJR 

n„ .rii^itR^mjs. mam. mm. tf^ 

[0054] in vivo ^ 

^fiLfctt (ffl*tStB) Sit lilt (0B*«ffi) c07-vh 

[0055] OyfllWrlf) cotfiTta 

it<7)5 -y h SrHiitfflv^ C t ^'t"§ & . -en^ 7 -y h 

ffi) ztix^x. yuxjyjyyyr-d-xy^b 

V^tfflJt ( K 3 4fcttl 0mg/kg/B3:fc' ) T 

gi-ut^-y kco^-&. ^mmm.mz ^m- 

(U-Jl^lllffl-tiJtftt:) 7 7Hi 

^T, fiXX/l. 4 6%^4-y r 7A. 0. 9 9%'J 
yfeiy'4. 9 6 I U/g^t'?$yD 3 £-^rt&'< 
U -y htt<7)lPPI»4 (Teklad Rodent Diet #8 0 6 
4, Harlan Teklad, 7fr/y, W I ) (CgitCtgig 
S-fr*. ^-C05-yb(c, SSW* 1 2Bfl5feJ;V2B 
mf(C 1 0mg/kg^;Hr^y (calcein) $:^T?±St 

[0056] ±M£&MM£M ■ &y » h**4>«l»»fc 

^IS't^BXDtbL-. "Regional High Resolution Sea 
n" y7h»7x7 (Hologic Inc., *?*)V"?J±, MA) 
^^fi Lfcrax*/Wf- XH©lRffi (DXA, Q D R 
100 0/W, Hologic Inc., ^yfJl-fA, MA) $r 
fflv ."OtS-TS . j&tiBShtmt 5 . 0 8x1. 902 
cmTfcO. 4MKffi<±0. 0254x0. 0 1 27cm 
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smmmi. zlx^-xm-w <wf> , sauzVMt 
&s < d fm ) . ±m%ft ( f s ) ax v)m±m% 
< p f ) emmm, •wm^m < bmc > 

[00573 M^mmmmsmm ■. *B&*mtemz 

•Cffifc l - SJffijSS^x * / -/Hf "CM* L. T-tr h y 
■ft'W, * ? ? 'J im* l-lVWZ&m-h ( Eastma 
n Organic Chemicals, — , NY) . 

[00 58] ififfiB1H**^4jiimi$J:tf 1 0/^mJf$ 
^flSflWr^. Reichert-Jung Polycut S5?n| — K 
Zm^Xmitt. AiimWKte. \m Masson's Trie 
hrome %mX'$k&t&tf. 1 OjumflJjmSsfeSflfclf* 
iifctS. #7'y ^<7)4^m^:TJfrfcJ;U ; '- 
[00 59] E-f^l OjumJI£<7)8i»r®£. Reiche 
rt-Jung Polycut S 5^nb-ASrfflV^TOTr'tl>. -I 

: Bioquant O S/2ffl«JBSfr 
lJv-^ri» (R&M Biometrics, Inc., t7/it';k 
TN)^^II-fS#^Ml. 2-3. 6mm 

«J$gfhS!lfc:JB^ 5 . Ktf#SBSS#<9©*a*> 1 . 2mm 
K(cBK-«SR»W&f&«)(CfflV^^.ft^ 10j«m 
[0060] ( I ) /httttft«fcJ:lfltilt:B-f 

( i ) £#8aBifflst (tv, mm 2 ) : fc&m-wmw: 

1. 2-3. bmmlfi^W. (2) 
/M±f-uf» ( B V , mm') : T V ftO*&0glinit. 

( 3 ) /|vft#E3ft ( B S . mm ) : /Jvfttf)£JSI£3 . 

(4) A^&Wtm (BV/TV, %) :BV/TVxl 
0 0. (5) /Ni#R (TBN, #/mm) : 1 . 19 
9/2xBS/TV, (6) 'hfrg-J!^ (TBT, ,u 
m) : (2000/1. 199) x (BV/BS) . 

(7) /M£#ilH (TBS, jum) : (2000x1. 
1 99 ) x (TV-BV) . 

[0061 ] (in amu£m-&m&mts xmm 

ffl: 

( i ) mmm <ocn. #> : 

*JH»<0£ft. ( 2 ) K'tfflMft ( O C P , mm ) : 

/mm (OCN/mm. #/mm) :OCN/BS t 
(4)KWiS«A , -t>'h (%OCP, %) : OC 



P/BSx 100. 

[0062] din mmt5£v : <tm®mzm-tiM 

( 1 ) >M|iU( ( S L S , mm ) : 1 fflcT) 

#;n:-f yiarrs8«s^htt(io^sifi. ( 2 ) za 

^•fe^IiSKDLS, mm) : 2fIcO#;MM 

yaHstisa^ix^/ha^^. ( 3 > Amu ( 1 

LW, urn) : 2»*;k^l»TW. 

(4) mmfflSkX (PMS, %) : (SLS/2 + D 
LS)/BSxl00. (5) ^WtflQiSK (MAR, 
jum/B ) : I LW/1Ii«L ( 6 ) ##JS3S*/S 
i^S(BFR/BS, jum 2 /d/um) : (SLS 
/2+DLS) xMAR/BS. ( 7 ) #ftiJBK* 

(BTR, %/y) : (SLS/2 + DLS) xMAR 
/BVxl 00. 

[0063] MMMffl = Bioquant O S/2 
%LW&BE\Mi> AtI* (R&M Biometrics, Inc., i~y 

ft. &mm. mmffik. zaniufft. tstvit 

b (««B«/^H«Bf»x loo), mmm^—tv 
h mmmm/^mmmx 1 o o > , iwtiitfrtft 

ft) /^jaftx too]. &mnmm mmm/is 

ft/2+ZMlfiJi]ft) /£JHft] StrSi-S. 

[0064] giti: gjftite. StatView 4 . 0^7 
ir— > ; (Abacus Concepts, Inc. , J<— 9V— , CA) r 
6. (ANOVA) ^ 
^#ff&. Fisher's PLSD (StatView, Abacus Cone 
epts.Inc, 19 18 Bonita Ave, A'— , C A 9 
47 04-1 0 14) SrfflWC. fiEISI<0££Jt!W&. 

[0065] aM*ftt hEP«ggft£gcai/Ga« 
2 9 3 - S«aj£(Cfctt.g> cAMPi#« 
t t-E P i %%focr&-£ZcmfrM r )W : &Ktc DN A 

/cE^'J ( 1 ) KS^fc*'J:Of7M-*F7 , 5>fv- 
fc i^'ISSt LT«0-^t ( EP 4 ) K(OR 

NAS:ffl^-C4t§-ti:^. cDNAS:, P cDNA3 
( Invitrogen Corporation, 3 9 8 5 B Sorrento Val 1 
eyBlvd., ty-fVxrf, CA92121)<D^m7 

)i->'*7j»&imt,z£-oX2 9 3 - s h htimmmz b y 

VX7x.9is3Vth. G4 18»tt30--*fl}JiS 
«fSW9 E 3 H] PGE 2 fS^O^-CtB / N.S, IK 
;^fMW [ 3 H] PGE 2 ^$fh5^7x;y 
3 ^SilfclMll*. Scatchard ftWzZ. 
£L,T. PGE 2 t:it§BinaxfoMKds^ 
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2 56, 4 0 0<I/»y)g£f*£3rU PGE,fcB 
tTKd = 2. 9nMt*S (EP,) . H2 9 3-S 

yfl&jejm» ( i o%mm axx/G4 is(7ooug 
/ m i mm mzatitiRPM i ^-casss*.*. 

[00 66] 2 9 3-S/EP 4 ^CJ3ttScAMPJtE 
8ti. i3*77X3a»&<Oi|ffllB£\ »L<mK£fc£J: 
otlml <7)CA"t5£VMg"%MP BS4>£gtL. 
iMf^RPM I Sr 1 X 1 0 6 l«/m 1 Oftftftg 

^tUdx. 3— -f yrf-zi^-i-^f-z^-tyf-y ( i 

BMX) £ 1 mMcOfi^SJSiT'jjni. & <! t (C J; o Till 
£3*1*. 1 5 U U y F/U9»SSi85\ %tl?i\2 
m 1 0*SW* 5*Oi!4WcaWC#MU 3 

5%co 2 . 9 5%wsmgxm-&zbtc< 1 

£ . ft»D M S O * Jix * X -/ViME** 1 %T£> * <t 

dtc i : i oom^x-mmzmth, it^mzMitcm 

mz. »Mffc8£U 2HH6ffl$-ti:*ii:fc:«J:oTa 
37 ,, CT-1 y^a^-F-f*. *fc. 1 

00°CT'l QWRff)4v* z-K-isa yi,z£iXU®£ 

imzv. tt-&fc*±T5#iaftai-f*. 1 

0 0 0 X gt 5 ^BKSftC^Itt iot^U'yhtL, 
aflBK=SrofcJS»a!HitfrLv^WSBf-t. c amp«U* 

a. ssiwcAfWjrc AMPtmmf&gmfe* •? f 

RIA (NEK-033, DuPont/NEN Research Produc 
ts, 549 Albany St., #XF>-. MAO 2 1 18) 

m^x. mvtmmmm c am p r i A«sgffl« 

(*«y h*lZ<k£iX&) : 1 OfCttftftfcJg 

5&f*. ASWfctt, l«!Rflttn*-C6 
~8i«aE<«0Wk^fli*fflV^TJ81t6. EC 5 0ft* 

u . mMsumttvmmtKtoz.™ ^xmrnmrn^m 

[0067] ##£1: 

1. Regan, J. W. Bailey, T.J. Pepperl.D.J. Pierce, 
K.L. Bogardus.A.M. Donello.J.E. Fairbairn.C.E. Ked 
zie.K.M. Woodward, D.F. tiXlf Gil.D.W. 1994Cloning 

of a Novel Human Prostaglandin Receptor with Char 
acteristics ofthe Pharmacologically Defined EP 2 Su 
btype. Mol. Pharmacology 46:213-220. 

[0 0 68] Tux?7yy'JyR, i §:mW-'^co^\ l z 

: jyE 2 im%mfo (ep,) , 2a (epj) . 3m 

(EP 3 ) i?t(i4M (EP,) SSSfrSrJeS-^&h^V 
X7x7S'3y£ftfci«*$lXU ISttiffA [5 0m 
MF'JX-HC 1 (pH7. 4). lOmM MgCl 
ImM EDTA, 1 mM Pefabloc^Tf- F (Boeh 
ringer Mannheim Corp. , A y-f -1 T^^liX, I 
N) , lOuM Phosporamidon ^7*f-H (Sigma, -fey 



F-/WX, MO), 1 uMW^fyA^'f H 
(Sigma, tyb MA, MO), 10uMX5^ 

f-^-/|,^7°f-F (Sigma, -feVh /MX, MO) . 
1 0 0 uMT^fAM y^7^-F (Sigma, -by 1- • /F 

-4 X, MO ) ] (f t«JB2 0 0Jjm/m 1 i t^SSS-ii: 
-Ht^«2r. Branson Sonifier (#25 OS, Br 

anson Ultrasonics Corporation, jfy^) — , CT) 

Jffl^^witiot i 5^2®<?MVircwmz 

SWUTV^V^aUStJltWitt. 100xgT 
l 0^W31'C^il(cJ;oTI^4-tl». JWc. H£4 
5, OOOxgT'3 0^^il4>#^(CJ:oT«-f 
i. Ftf^lSr. *f«r$A + 3~l Omg/m 1 

yy^etssa -eco? yy^xtigg 

J±, Bradford <7)^Tffi [Bradford, M. , Anal.Biochem. , 7 
2,248(1976)] KJ:oT&5e£*l&. iKfc. BSSSit 

[0069] te&ttfe : ±Oj: 3 fcW»$ft.S<»S Lfc 
K£Hft L . ±.W>WmWL A^X 0 . 5 m g/m 1 ( 7 v 

FEP2E) ttzitO. 3mg/ml (?7lEP4 
ffl) l«*<OB«fi,S:. 0. 0 5£ltf) 

K»fl^ifc«<^»*5«}:tf 1 «fi<0«flf $A# 3 n 
M 3 H-7D^^^>-yyE 2 (#TRK43 1, Amer 

sham, r-yyyy ■ My, id ts^-fi.. 

ffl^B) (£ft2 0 5//L) £2 STTCUfcRK y*** 
-F^S. ftfc. fix£>JI£. Tomtec A-<X?- (M 
ach II/9 6SL Tomtec, :*F>y', CT) £fl|V>SG 
F/C^'5X«ai7^.;l-^- (#1 205-401, Wa 

Mac. fl+r-X)^-?', MD) *^rs^atj:-5T 
HJJR-fS. ^L^ 3 H-rox^y'7y> v yE 2 $r-ttf 

TMfe Ul'>^H-7'n7^/5yy>'E 2 !l 7 >f 

;u^-*a»L.Tiassii6. act, ^-ix^tt^p 

Sr, 3m 1 «05 0mM h'JX-HC 1 (pH7. 4), 
lOmM MgCl 2 , ImM EDTASrffl^T 3® 
ffifH-l.. ^-il^7^/F^-$-m i r-^-7'>4'-C- 
JlBS-r * C fc A oT<6»S*S . RC*S£ L ^ 3 H - 

L/i7 -f/l-^-Sr, yyfl/-y3yI* ! AoW5^ 
f-7?A' 7 /+tWl, LKB 1 205 Betaplate 'J 
-7- (Wallac. y-f-t-XyN-y, MD) 4>TftiSTf 
4. IC5 0I1 tfe^ L fc 3 H - 7°DX 9 Yy 

[0070] y y F E P 2 A>ifc{±E P 47*0X^^5 
>-i- ; yE 2 ^§*Sr^3i^-|» 2 9 3 saisa^ . 

SPCR {#V*y~ emifcfc) 7°yA-?-£, ±iz 

m*ztiz>fflm<7)i;mz£ o xm& l . ep2^j;^e 
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[007 1] yyhEP 2^MW^±^ a~TJ V 
Nemoto b. Prostaglandins, 1997,54,713-7 
25 Ggm ^tifzX 0 KRiftt l> . 5 -/ h E P 4 ggft 
C0^^§n— r -< yfWM. Sando £>, Biochem.Bi 
ophys. Res. Comm., 1994.200,1329-1333 (Cll^ixfc J: 
acMit-ri., ^ix^£:S£5£tt£ffl^T. EP2 

nkVEPA'mmm.-th 293 smmmmt 

[ o o 7 2 ] e p ,g;gifc£>§fc&»$ 3-r 4 y^'S?f| 

5r H Funk Jounial of Biological Chemistry, 199 
3.268,26767-26772 OjH^£ft*:<fc olzWM-fh. EP 
: ^*^^*S3-TV>'i/ffi?i|^. Regan £>. Mol 
ecular Pharmacology, 1994,46,213-220 iZ^ffk^jxtz 
£dlzmm.-fZ><, EP 3 «^M$3-f < 

ffi^JS - , Regan £>, British Journal of Pharmacology, 
1994, 112, 377-385 fcgB^SfUt J: 0 izMmtl „ E P 
f 4 yyW\^. Bastien, Jour 
nal of Biological Chemistry, 1994.269,11873-11877 
\zWfs^ixiz X 0 mmth . Zixb%£%*%%faZ 
ffl^T. EP,, EP 2 , EP 3 fcJ:tA'EP 4 S§f*:£?6gi 

[0073]hhEPi. EP S , EP 3 ^£fiEP 4 7' 
nx? 7'y>yVE 1 >%:mW£Wm-h2 9 3 S« 

^m^z'mhixx^h-n'&zx^x^Lt^h . id 

sMScfiti-f & pgr (--kim 7— t'jiMKiE ) r 
tizm^ztiimmumzXixmiML, 

fit IX t b<g (EP,0!L-C) , tM (EP 2 fcW 
I/O , tM (EP 3 tWtT) ifclibh'J^t* 
(EP 4 fcWL/t) A»£<0£RNA£ffl^SRT-PC 
RRJCTfflV^. PCR1». TA?J--A'w\y/ffi 
Ci-5tpCR2. 1 (Invitrogen, f]—)VX)^-j F, 

CA) tjjfc^n- y-tfcU ^n-y^^n^S^*^ 
SOJi. DNAffi?-iJ^cJ:oT«^^iil.. 
[00 74] 2 9 3S« (Mayo. Dept. of Biochemistr 
y. Northwestern Univ.) & s xl/? hn-t°V— ya V 
WoTpcDNASWn-ytfii^fflV^h 

G4 1 8£fl4Wcb7>"^7x7 ya yZtltzM 

i&<mmz i tztf •» x m±t h . 

[0075] &±&cr)%®&zmk$h9v-yim& 

li. m^ntLx&wmPGEtZm^h&wmu- 

gfig: Sprage-Dawley y >y h £ . 

+1. -gZWrni. imC0ftM2mmcr>m'mmcr)&{iL 



ffifr Mm m jfffitCD fc C O (3 1 m mOftZ fo ft £ . MS 
PW@?££. 0. SmmXT-yUXmSi^Xnd 
(&*ffl&3 6. 3N,Jft*iHx6 1. 8N/mm, f 

tmmnzkftTxmmztii) . urawy-s^ifr 

(blunt jaws) £*^&:t#SMfr£il£:fl 

*8f£SSJ: 0 2mm±t4tS. ajffiUBWSfcfi'NSfc: 
fttfZ&mZitKcV>i:olz : &M-j-&« &Jf 

mimm3k#Tx"ft o . £t o#jf^ 5 7 

^Sr , #rr^JSS:llil^l.^»^^7>''^-7 I -eiim 

(ci 0-1 2\Kcnmmm£^ts<k(r)mzm'Emz j rttt 

h. m—mzli. t't?/M*: 1 0 0%x?7-A-= 
9 5:5) OftHtilt* lml/ry r-TifB l> 
A*. ffi<7)f¥fc:(±, 0. Ol-lOOrng/kg/0<7)a 
mZtl&fc&fa (lml/77M <03MHfl*Sr 1 0 B 
I3s 20BI3, 4 0BISN3,ktf8 0BISH5B-§-*$. 
[0076] 10HB. 20BS, 40BBfcJ:tX80 
BBt, #ff*»^>^)l 0~1 2E^)7 7 bS:. 7-f^y 

zm^xmmi. mmzx^xmrnh, mmm^m 

VtWtztblZ. %tl?timz5-^6 EW7 7 hcO-t$r 7 0 
%x.?s-)WpX&ftl, y yitVy 7&£VMMZir 
&±fcJj¥WmLCr>t:MZ , *<t^n.tf)W{C»'J<?5 5-6 
E05>y h^-t^««ft'J^'-« (+4°C. PH7. 
4) 

[0077] ai^wjm : flifr itzawmmmm 

■fimii. Mosekilde felt/ Bak KiotBlfrt^S 
iXX^h (The Effects of Growth Hormone on Fractur 
e Healing in Rats: A Histological Description. Bon 
e, 14:19-27,1993) . lMHC^dfc» ^f^fu £11**11 
<mm 8 m m k Z h i Sg X'® 0 . ^ ^ ? U f'/Ht' 
(CRRSiX=SrVvKfflTfiaL. Reichert-Jung Polycut 
S 9 d h- - A±(c V 1 T ISaKOfr 5r 8 At m J$ § f-WBr*- 
Masson-Tri chrome -C^feSil^+ifem^fr (M 

»i]-rs<OCfflir^itS. ^ll^^ffd. ( 1 ) 

-'W^m^&M-n-^rM^mmmmkixm^ti 

|>. ( 2 ) *3 «fc . ( 3 ) 

( 5 ) fs#4>wsffls. a xv (6) {Rit^comm 
[0078] £.m}&MM : £m*mftmm±. 

Bak Andreassen iZX^XtMiZ-^^tlX^ 
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(The Effects of Aging on Fracture Healing in Rat 
s. Calcif Tissue Int 45:292-297,1989) . fH#fcH3 

[0079] J5W&»a^ffi^^QflUHt=lttf Stt 

TWifTT'fflUS„ fl!l!l###r£. Lenehan f> (Leneha 
n.T.M. : Balligand.M. ; Nunamaker.D.M. ; Wood.F.E.: E 
ffects of EHDP on Fracture Healing in Dogs. J Orth 
op Res 3:499-507:1985) Ci-oTlEa^i 0 

tftteSh!) ft-^MAfktttc J: -5 T . i tdt^-x 
^WS^Cl^T, 10, I5ttdi20ffl§lfio. 

[0080] sm&tMm ■■ ##r u^^m&mm 

^"ffiJi, Peter £> (Peter, CP. ; Cook.W.O.: Nunamake 
r.D.M. : Provost, M.T. : Seedor.J.G. ; Rodan.G.A. Effe 
cts of alendronate on fracture healing and bone re 
modeling in dogs. J.Orthop.Res. 14:74-70, 1996 ) „ 

Mosekilde £>J:t>' Bak (The Effects of Growth 
Hormone on Fracture Healing in Rats: A Histologica 
1 Description. Bone, 14: 19-27, 1993) tCfc-sT&flMC 

&&ztixvt. fismz^ot, mmk. n-STaia** 

VrmcoffiM 3cmiC5 SrfigT-BJ 0 . * 9 7 'J MSl* f- 
>lWzWXZtl%^WrCQML. Reichert-Jung Poly 
cut 5^nh-A±Ki3V^TfflflBflJfr*8jumJI$T-W 
BrfS. Masson-Tri chrome Xgk&Ztltz'P&wimj]* 

KJM-fSoefflv^ii*. awwetfrd. ( 1 ) #f/r 
I). ( 2 ) <R#£3*J JtflR#SL ( 3 ) 

ftfflfit ( 4 ) fo%mm<nmmmktz*)<?>%mk. 

( 5 ) <K#4>a«KtiigffL fcitM 6 ) m*<?M%ffi 

[0081] £fr flliflMMf : 4***(WMW5ri6li. 
Bak Andreassen (The Effects of Aging on Fra 

cture Healing in Rats. Calcif Tissue Int 45:292-29 
7,1989) , HXl/ Peter t> (Peter.C.P.; Cook,W.O. ; 
Nunamaker.D.M.; Provost, M.T. : Seedor.J.G.; Rodan, 
G.A. Effects of Alendronate on Fracture Healing An 



d Bone Remodeling In Dogs. J.Orthop.Res. 14:74-70. 

1.9% ) izx ~>ximiz-&&ztLX vvg, . t&mz^ 0 t . 
&.#j)*mm<omz . $x mm y : m yyyzw 

&mm®miz£^xm?i. mxm. 1014. 

[0082] *ffil?)1imtz£ h E P 4@gf*8iRWT 

3 - x r-<7)t5-5-{i, E P 4 ggttSiRWT^-* 1- 

mzt$£v/£tz\mmz mm. im, mwmn 
imm^mmmz > «*&-ri. v vf a<o«^t t> * s - 1 

JHt8KtS#***iS. KIT, *3&Eofc£Wi»Ptt 

4 mn. «fi*ii*k at. e»4fcfct 

[0083] E P 4®gftjSfRWT:/ 

-xbnmmm mm. #w*feu*flWB^)iWft 

. *»EP4^MTO7i-x h 

■wmtdi-wmticommz. mm. m%%m 
mm. 7 -/t*4m<n&o%wmm) *<Mk%® 
mfttfLm.wmsiz iotnwi. mmmM 

\mmwcr>\\^^ zn^<vmm mm t i o r ffiffl $ 

x .A-y*-J*}5£T/mn-W ( k i e 1 bone)«i 

t&ctlcioT- tMtWtHzii&ZikhZblzX. 
[0 084] ^WtJ:, fi4Sii*fl:^»^**iJ: 

sffiffi. ®5-ii3$&iv ! miftimfflconM< l zttc&x'h 

ft. BtffiffiO#ft. 3Et=«» ffi^OiSI* (M£tf. 'C«JM 
[0085] RLT. (*Hj!ilB«+<7)M«lffl^ixS-t«: 

[0086] *f6^*a-cfflv^it4 e p A>mwm 



(?l 2) )01-181210 (P2001-I10 



iRw<i7 t- it&mt . nu, 'y t £< thi mw> 
[00873 epa4tWL.r. sehismi. *«. 

*U t-^fDiJ Fy, 7.7n-7, -t:7*y 
fc J: X/7 7 t'7 dACDXo %m&M k -«C ffl o ti 

Ttlv^ii. -ififcWLTjff* Luffflfctt, 77 F 
^WWtfgP&^fflCSirt.* **«»offljfiflHi, 

« <t 3 fcfcSBW fc ?Jlo"f I) £ k & . 
[0088] 2N£P£4ffifc«i. ^ffl«L<ti7-y^ 
* -f jffl* i fc«i*tt-ro t° b y 7' y a-/Kf«M . M 

it LX J; v * L . £#flr#S# £ £t27>3-7. Srffl 

an,, m^zmmmm^mzx^x^mzx 
^mxhz>« 

[ 0 0 s 9 ] ( mm. ma > fts-mizn. ( 

fcL »0. l%~5%««tf» ffitftf&&fctt±*)#gp 

(JtyCOIiVOi, Remington's Pharmaceutical Sciences, 
Mack Publishing Company, A—T.Yy, Pa,g&19R£ 
(1995) £#B3§iU:U. 
[0 0 90] H^rnha/P 

£<oH«tfDa«(i, E P 4 g^ftgiiRWT zfxx h. m 
ttWfcli. 7- (2- (3-tKnJfy-4-7x^ 

yW)K OVX5 h*r/HC*JV^fl'*SrIiia'tS£ 



[009 1] Sprague-Dawley MyvhlZ, 3 v flftf 

MMffitiiffi (ovx) tifcLfc. ovxMio^fl 
f^. b'h7^^fc(±7- (2- (3- 

-^7^yigSr3 0mg/kg/ST- 
ffl^fcftTaitC J: ot 2 8 HraSU. ^ix^> 7 -y 

L. "Piegional High Resolution Scan" V7h I >xT 
(Hologic Inc.. 7*;l-^A, MA) ^^iiL.TtrZfiX 
^;W¥-XH©1R^ (DEXA, QDR 1000/ 
W, Hologic Inc.'^MT-A, MA) SrfflV^T^SL 
fc. *a;tS»^ffii5 . 0 8x 1. 902c mXh^tz 
i\ftMmiZ0. 0 2 54x0. 0 1 2 7 c mX'fo*) , 
^l&KKU 7.25m m/fK* o . ^H#^EfflfR 
&4WfLfc. ^TcH-t (WF), sa*B#we (DF 

m ) a xvxstfm (fs) <vwm-£M. ( b mc > a 

£r/-W8M®&. (BMD) S:, H.Z.Ke h, Droloxifen 
e,a New Estrogen Antagonist/Agonist, Prevents Bone 
Loss in Ovariectomized Rats. ENDOCRINOLOGY 136;243 
5-2441, 1995 fcfet^ffiC J: o TaiSU^. 

[ 0 0 9 2 ] m^^tsxv^^m 

ft ? O V X 7 -y b k \mth k. 7- 

(2- (3-hh'nJfv— 4-7i-^f;H -5- 
^ytn'Jyy- 1 -^7^yKtmS$ix 

7 H±. 1 7%iT-tMJPL^^Si#BM 
C. 1 3%^t't§JnL/t^Ji#BMD, 8%iT'iMJH 

l/c iif3*ffi# bmc , 8 x-mm Lfca«yjB# b 

MD. 2 0%^-CiijDL.^7<M't^BMCfcJ;y'18% 
*TJt»nLfc:*J^f*BMD£*Lfc. 7 - (2 - (3 
- 1 F n^f v— 4 - 7 x -;1-7>;1- ) - 5 V tTn 

u> ; y- 1 — av) -^rfymx-mmztitiy y hi,z 

}S^X. PGE 2m§tttmiti&b btltcfrr, fc. 
[0093] £05r-^ti. EP4®Sttai«?WPGE 
2Trfx^b-eS)S7- (2- ( 3-hKn4rv-4- 

T-tffM^ » Lfio#^ Himt « £ t S:^ V^l, . 

[0094] -mzmifrm 

NMRX^.9 h;Wi. B^COUt. Varian Unity 
4 0 07.^7 h-D^ — ^— (Varian Co., ys°D • 7/V 
h, ^/ l J7*/l-xrW) ±tCfc^T^2 3-C, 4 0 0M 
H z fie» Uc . fl£j6 x 7 h <i p P m . t - 7 » 
ttti, 0 t^SitS. s , -«R ; d , Zfi« ; 

t , EfiH : q . ■, m. ^ffiH : b s =«£— fi 

ISL 7<MJEfb^-f *yfL ( APC I ) ^1-7^7 h;l^ 

(i, Fisons Platform II 7^7 hO> — 7— t1#^>iX 

/t. imt fdmmsiu -Ay^mmmztix^h 
^mmttf'&htifztf ( 35 c 1/37 c 1*^ 

*ytBL,T»3 : lfcJ;£P 9 Br/'si Br -^^y 



3 ) ) 0 1 - 1 8 1 2 1 0 (P20O1-8510 



tOO 9 5] +E^n7b/77>fHl Biotage ftgg 
j/X-fA (Biotage, Dyax Corporation, S/A" P*y 7 
tf/k y\-i/-7JH) £JHlvcS*ETWfafifc, 7 
77yj.?07b^7^li, Baker Silica Gel (4 
Om) (J.T.Baker. 7 A VTA'*—?. N. J. ) 
ifctt Silica Gel 6 0 (EM Sciences, *?7X9*? 
y , N . J . ) SrffluT. #5X#5A+CiHvcffii 
*ETTtf fciifc . Mttt? n v h ?7 7 -f Hi, Chro 
matotron (7 9 24TS, Harrison Research) SrfflV^ 
Tftbflfc. Mffl^n7b/77^(1 Analtech U 
niplates Silica Gel GF (20 x 20cm) (Analte 
ch.Inc. DE) fcffltvCltfcfrfc. RJE 

jWkLTffl^4>*i*> ? -Xf-;l<*;^rSH (DM 
F) . fh7tFo77y (THF) fcitf^nn^ 
( CH 2 C 1 2 ) Ji. Aldrich Chemical Company ( 5 

4 h f t^ommmmzmt* "tba 

F" «tUdfflf§U:. 7yftfb5/W^-'>Aj 
W&t$>. "DMAP" fc^dJBHJi. yV^/l/TSy 

.Xf-l^y" fcvi3Jfl»4HaH?&9. fc*J 

[0096] 
[MSfiaj] »6ffJ 1 

7- (2S- [4- (3-^DD7x^) -3R-t 
[0097] 



[ft 9] 




3H), 7.08 (m, 1H). 6.66 (dd. 1H). 6.20 (d, 1H). 
2H), 3.55 {m, 1H), 2,72 (m, 1H), 2.46-2.23 (m, 
120 (m, 9H); MS 420.2 (M+1), 418.2 (M-1). 

[0 100] XjgB : 7- { 2R- [4- (3-^nn 
7x^) -3S-tHP^r^b-l-X^3 -5 
V b°n U 1 -A )V } ~^T9 yggxf-/i-x 

7- { 2R- [4- (3-?OQ7x«/H -3-^ 

yy h - 1 -x-/u] - 5 -**ytn y 1 -4 
;K^r;yBxf/H^f/M2. lg, 5. Om 
mo 1 ) <^i|7f<CH 2 C 1 2 ( 20 0mL) 
(R) -2-^^-CBS-^-9"if^ny^>' (h 
^•Xy+IM, 5mL, 5rnrno 1 ) Srjll*.. *<F>Wfk 
£-4 5°C^T^fflU0o *^RJ^£W£2 0#ISHS 
#U *f3-M7>'(THF+lM, 15mL. 1 
5mm o 1 ) tinifc. ^0RM^£-4 5*Crei 



[00 98] XgA :7-{2R-[4-(3-^PP 

V t e p u v : y- l — >f 1 -*<T? yjgxf-^xx-r^ 
[3- ( 3-?PD7x-;H -2-^-^y7 0 Pt°;U] 
-M*yS^fWXf* ( 2 . 6 6 g , 9 . 6 3 
mmo 1 ) OTHF (3 5mL) 0°CC\ N 

aH (W6 0il?^, 426mg, 10. 7 mmo 
l ) fc^UfoJn**:. ^E^^ttfc^iBTMOfl* 

7- (2R-^;l/^;l/-5-^yt°pyx>-l--f 
/U) -^T^yigX^X^f/l' (ftjgl 0. 6 mmo 

i , auiW7tiHa^)*at«J:6* $ . v^v^ftfi^i* 
MEtoAcjfflv^«L/to ^co^mm^i. ft 

WNaHCOgSSift (2x) . * ( lx) 

y(lx) ^ffl^Tii^Wtwft^Lt, *«»»t£«Sf* 

(Mgso 4 ) . rsu saiut. -t^ose* 

*E?n7b/7 7>f-t:j; ^ h;Uxy^l5% 
r-fehVtffl^taSfliLTWlLT. 7- {2R- [4 
- (3-?DD7x-/H -3-^y7>- 1-X- 
;P] -S-^ytn'JyV- 1 -4^} -'vr^yK 
xf;l/X^f^ ( 2 . 2 6 g ) £r£tfc. 
[0099] 

1 H NMR (COCIa) 5 7.27-7.15 (m, 
4.17 (m, 1H), 4.11 (q,2H). 3.82 (s r 
5H), 1.79 (m. 1H). 1.58 (m, 2H). 1.47- 

8B$EBgfp Lti. *ttHC I (IN, lOOmUSrJn 
^cORjS^ft&^firi8B#p 0 W*L^o Ktttf) 
*tW*#(tL. imSRK*. N NaOH ( 2 

x ) ^W:7'7-f y ( 1 x ) £flJtvtaig»Lfc, 

■jfiRtSEtts-e: (Mgso 4 ) . rau mmifzo 

^f±7v-?h?'yy J - ( 1 : 1 E t OAc : 

-^y+8 0%E tOAc ) KJ:SlilS!KJ:or. 

7- ! 2R- [4- (3-;oD7x^) -3S-t 
FP^y7>-l-X-^] -5-^Vtn«J v : y- 
l-4)l>) ^77yixf;l/X^r/K8 0 0mg) 
Sr, 1H NMRtCj: D 3 S : 3R7^3^y7Xf 



[0101] 



(a 4) ) 0 1 - 1 8 1 2 1 0 (P2001 -E.NM 



'H NMR (CDCJa) 8 7.23-7.17 (m, 
3H), 7.06 (m, 1H), 5.67 (dd, 1H). 5.46 (dd, 1H), 4.37 (m. 1H), 4.08 (q, 2H). 4.00 (m. 
1H). 3.44 (m. 1H). 2.80 (m, 2H). 2.67 (m. 1H), 2.41-2.12 (m. 5H). 1.70-1 .20 (m, 13H); 
MS 422.3 (M+1). 



[0 10 2] TMC :7-{2S-[4-(3-^OQ 
7x^)-3R-tKD^ryW] -5-** VET 
uVJy- 1 -4 )V\ -^r^yjgx^/i/x^r;!/ 
7- ( 2R- [4- (3-^OD7x-;H -3 S-t 
HnJry/h-l-xz/l/] -5-^^yt°n'Jxy- 
1-4 )V) -^7°^yKxf-;l/X^r;^ (SOOmg, 
1. 90mmol)^EtOH(50mL)*S»t, 
RfllO%A'7^ (8 0mg) fcflnifc. 
iSa^ft*. Parr xx-^-_btfc^T4 5 p s it 
4. SlSBbWRfcUfc. -f^ftBSE*. EtOHtfHMtfc 

1 H NMR (CDCfe) 5 7.27-7.21 (m. 3H), 7.09 (m, 1H), 4.10 (m, 2H), 3.84 (m, 1H), 
3.61 {m, 2H). 2.90 (m, 1H). 2.78 (dd, 1H), 2.68 (m, 1H), 2.47-2.25 (m, 4H), 2.12 (m, 
1H), 1.92-1.22 (m. 17H); MS 424.3 (M+1). 

[0 104] X^D :7-12S-[4-(3-^PD 



J; 9 Celite (jftM) £^*r»fcJ:oTl5fc*L 
ft, *E?PVh^57^ ( 1 : l'v^V : Et O 
Ac-4 : lEtOAc : ^^y) fcJ: SSSfc «fc o 
7 - !2S- [4 - ( 3 - ;nu7ii;H - 3R 

;l/ 1 -^7° ^ >fxf;HXf^ (625mg)i4t 
ft, 

[0 103] 
Hfcl2] 



7x^) - 3R-tHn^yyf/^] 

p'jy>-i--(;W z^r^yjj 

7- ( 2S- [4- (3-;oU7i-/H -3R-t 
Kn^y/f/H -5-^yt°nU^>-l--r;H 
-^7°? >'i?Xf-;l/XXr;^ (595mg, 1. 40m 
mol)CDEtOH(25mL) *?§?T£K. 2N Na 
OH (6mL) SrJnifc. **>Ke££ffC2 4l*lffll 

NMR (CDCU) 6 7.26-7.18 (m. 3H). 7.08 (m, 
1H), 3.84 (m, 1H), 3.58 (m. 2H), 2.90 (m, 1H). 2.77 (dd, 1H), 2.68 (m. 1H). 2.43-2.28 
(m, 4H). 2.10 (m. 1 H). 1 .78 (m, 1 H). 1 .66-1 .22 (m, 1 3H); MS 398.2 (M+1 ), 394.2 (M- 
1). 



ft, /Kttl N HC 1 *jD;LTft2<0pHfcLfc. 

Mm&mt*^\/y ox) *ffl^r«»ufc. 

oy^wmmmh^ (Mgso 4 ) . mil 
x. mmmimmn^m (sooms) ££tft 0 

[0105] 
Hfcl3] 



[0 106] gg|M2 

7- ( 2 S- [3R-bKn^fy-4- (3-HJ7/I/ 

V- 1-4 IV) -+<T9vWt 
[0 107] 




[0 1 08] XUA : 7- j 2 5 R- [3- 
>f^y-4- (3-h ) J7/I/^n^^/I/7xX;l/) -7" 



SlfiStfil 1 ^IfiACEa^Hfc Lfctfot . [ 2 -* 
^y-3- (3-Mi7/^o^f^7x^) -7°n 
tVI/] -*^*>fy^f/l'XXf;M4. 16g. 1 
3. 4 0mmo 1 ) fcit/NaH 590 
mg, 14. 7mmo 1 ) ^!M£ilSPt-f . 
7- (2R-*^5^-5-**Vb:DU>?y-l->f 
;P) -^^yiXf/^XXf^ (tt/gl 4 . 7 4 mm 
o 1 ) k 2 Ammizhtz^XKJl^t:* Wn7h 
^^7>f- (MtV+20%EtOAc-EtOAc 

vmmrni) izxmmizx^x, i- <2-**v- 

5R- [3-**V-4- (3-b'J7;^n^f;l/7 
x-;!/) -7>-l-x-;P] -t°o'J>>>-l--f 
)V \ -^r ? >'Sx^/Ux^^yW ( 4 . 2 9 g ) ££t 
ft, 

[0 109] 
[fCl 5] 



f H NMR (CDCIa) 5 7.52 (d. 1H). 7.44 (m. 2H), 7.37 (d. 1H), 6.67 (dd, 1H). 6.22 (d, 
1H). 4.80 (m, 1H). 4.08 (q. 2H), 3.90 (s. 2H). 3.54 <m. 1H). 2.70 (m, 1H). 2.37 <m, 
2H). 2.24 (m, 3H), 1.78 (m, 1H), 1.56 (m. 2H), 1.44-1.20 (m, 9H); MS 454.2 (M+1). 
452.2 <M-U 



(*L 5) )0 1-1 81 2 1 0 (P2 00 1-IB1 0 



[0 110] X%B : 7- { 2R- [3S-bPn^ 
-4- (3-h'j7/l/^f^7x^) ~7>- 1 

7™ (2-**V-5R- [3-***/ -4- (3-h 
ij7Wo^f;^x-^) -7>- 1 -x~yH -t° 
pys/y-i-4/i'} -^7yixf;px^f/i' 

( 1. 5g, 3. 3 lmmo 1 ) fcitf (R) -2-* 
f/l'-CBS-^Wn'Jyy ( WI/Xy*lM, 
0. 5mL, 0. 5mmol)^CH 2 Cl 2 (100m 
L) *r3-^*7> (THF^IM, 9. 

9mL, 9. 9mmo 1 ) SrjjfflPLfc. -£<7)jgiS£-4 
5 c CT2 4«fiatBt¥L. IN HC 1 £tm£fc. ^<7)R 



I£s*ft0. 5N NaOHtSitfT^y (2 

tn) tfflv^raawtcac^Lfc. imtm&tmzit 

(MgS0 4 ) , pau WBW:. <WE?o^h?7 

7^ - (^\^^y^5 0%EtOAc-^fy*60 
%E tOAc-Mfy4 l 80%E t OAc-E t OA 
c-CH 2 C ! 2 *5%MeOH) iZXlWUiZX^X . 
7- { 2R- [3S-hFD^fy-4- (3- Ml 7^ 
^n^f^7x-;K -7>- 1 -x~/l/] -5-** 
y tro >j> ; y- 1 -A jv )■ -^T9 yjgx^yi-x.xf )V 

( 1 . 2 3 g) HPLCti D3S : 3RT/P3- 

[0111] 
[ftl6] 



I1JCH 2 C i 2 (2x) Srffl^T&^U 

1 H NMR <CDCW 6 7.51-7.35 (m, 4H), 5 .72 (dd, 1 H). 5.50 <dd, 1 H), 4.44 (m, 
1H). 4.09 (q, 2H). 4.01 (m, 1H). 3.44 (m. 1H) t 2.90 (d. 2H), Z71 (m, 1H), 2.37-2.12 
(m, 5H). 1.70-1.21 (m, 13H); MS 456.3 (M+1). 454.3 (M-1). 



[0 112] TMC : 7 - { 2S 
-4- (3-b'j7/^n^^7x^) 



[3R-tFo^ry 



IBIWl^ISCfcSBa^HtLfc^oT. 7 - {2 
R- [3S-tFn^y-4~ (3-F'j7/Wn^f 

r;x-/H -7'h-i-x^] 
iPv- l -^f;i/} -\77ylxf/i/xxt/^ ( l . i 

8g, 2. 59mmol)(7)EtOH(50rnL)+i§ 

Wk. Parr yx-*-±^^TM±l 0%^^ 

^ ( 1 2 0mg) (7)ffST^4 0-4 5ps iT24 

'H NMR (COCt) 6 7.51-7.39 (m, 4H), 4.09 (q, 2H), 3.86 (m. 1H). 3.80 (m. 2H), 2.89 
(m, 2H). 2.76 (m, 1H), 2.33 (m, 4H), 2.11 <m. 1H), 1.80 (m, 1H). 1.68-1.21 (rn, 16H). 



50%EtOAc-EtOAc-CH 2 C l 2 + l%Me 
OH-CH 2 C 1 2 + 3%MeOH-CH 2 C 1 2 *5%M 
eOH-CH 2 C 1 2 4U 0%MeOH) IZk&mMlzX 
oT, 7- {2S- [3R-tFQ^y-4- ( 3- h 
^/WD^f^x-iK -7>/I/] -5-^ytr 

(1. 08 g) 
[0 113] 
[ftl7] 



[0 114] XSD : 7 

(3- 



2 S- [3R-bFQ j ry 



-4- (3-F'j7WD^f/l-7x^) ^7±lk2 
-5-^yb°o'Ji/>-l->f/U -^7 0 ?yjg 
IS*Wl^XgDtiBa^WtLfc3^oT. 7- {2 
S- [3R-tFD^>-4- (3-M»7^*n^f- 

r;x^/w -yf-zn -5-^^y t°nu>>>- 1- 
>f;u! -^yixf/i/xxf^(i. 9 3g, 4. 

22mmol)J.EtOH(52mL) 4*<?)6N N 
aOH (26mL) Srffl^T 2 4BOTfcjhfcoTfln*# 

1 H NMR (CDCIa) 6 7.51-7.39 (m. 4H), 3.88 (m, 1HJ, 3.58 (m, 

2H). 2.84 (m, 3H), 2.34 (m, 4H), 2.10 (m. 1H), 1.80 (m, 1H), 1.67-1.26 (m, 13H); MS 

430.4 (M+1). 

[0 116] XgE : 7- { 2S- [3R-b Fn^y 
-4- (3-b'J7/^P^f;l-7x^) -7>/U] 



fWLfco +E^n7F/77^- (EtOAc-CH 2 
C l 2 + l%MeOH-CH 2 C 1 2 ^3%MeOH-C 
H 2 C l 2 + 5%MeOH-CH 2 C ! 2 tl0%MeO 
H) fcJiftllWtioT. 7-(2S-[3R-tFo 
3f^-4- (3-F"j7;^D^W7x^) -7> 
;W] -5-^yt'n'Jyy-l->fyK -'v/^yK 
(1. 66 g) 
[0 115] 
lit 18] 



- 5 - y t° p v v y - 1 - A )V i - ^7°^ ymcoi- 

7- {2S- [3R-h FoJfy-4- ( 3-HJ7/1- 
^o^-Wx-zH -7W] -5-^yt°D'Jy 
V-1-4M -^79>®t (1. 6 6 g. 3. 8 7m 



mo 1 ) <7)E t OH ( 1 6mL) tSjftfc. # ( 3 m 
L ) tpCON aHC0 3 (32 5mg, 3. 87mmo 

i ) ^Rmmsmz 5 mam u 

TiBffiU:. ^oSS%l£CH 2 C l 2 (3x) fc-Hfc 

(1. 698 g) fc£tfc. 
[0 117] 



«L 6 ) ) 0 1 - 1 8 1 2 1 0 (P2001 -Efffig 



[ftl9] 



[ 0 1 1 8 3 _ 

5S- [4- (3-?nn7x-;H 
7f-/H -l- [6- (2H-Th^y' , -yi/-5->f 

[0 119] 



HC2 0] 



[0 1 2 0 3 XgA 



*H NMR (CDsOD) 6 7.46 (m. 4H). 3.80 (m. 1H), 3.69 (m, 1H), 
3.52 (m, 1H), 2.94 <m, 1H), 2.81 (m, 2H). 2.32 (m, 2H), Z13 (m, 3H). 1.81 (m, 1H). 
1.69-1.26 (m, 13H); MS 430.3 (M-Na+1). 428.2 <M-Na-1). 

* f/^xxf/l' ( 3 . 35g, 12. 12 mm 

o 1 ) fcJcl/NaH (jfl+6 0%, 533mg, 13. 
3mmo 1 ) *»6WiS<l4»>f*yfe. 7 - (2R- 

5 ;i — 5 - 7 U y 1 - 4 rt' ) -^r? 
y~MJ^ (ffi€l 3. 3mmo 1 ) fcl8«rBC*>fc 

20%EtOAc-A^fy*80%EtOAc ) lz& 
&WmiZj:^X. 7- {2R- [4- (3-?DD7i 
-3-^^77>-l-x-;^] -5-**Vt 
D'J^-l-^K-V^-h^Kl. 5 2 
g) «r£tfc. 
[0121] 
Ht2 1 ] 

'H NMR (CDCW 5 7.24 (m, 2H). 7.17 (s, 
1H), 7.06 (m. 1H}, 6.64 (dd, 1H). 6.20 «J, 1H), 4.15 (m, 1H), 3.80 (s, 2H), 3.50 (m, 
1H). 2.72 (m, 1H), 2.46-2.20 (m. 5H), 1.78 (m. 1H), 1 .59 (m. 2H). 1.40 (m, 4H), 




7- { 2R- [4- (3-?QQ 



[0122] xns 



1.24 (m, 2H). 

7- { 2S- [4- (3-?QP 



7x^) -3-^^77>;i/] 

SOtWl^iecC8E»0#l«tLfc3yoT. Me OH 
(40mL) *£>7- 12R- [4- (3-?OD7x 
-/!/) -3 1 -x-/l/] -5-^^yt° 
n'Jyy-l-^/!/( -A,7°^y-MJ/U (860m 
g, 2. 3 1 mm o 1 ) ^ 8tm±l 
( 8 6 rn g ) <a#£Tt fc V vt 1 BfflUcXft Lfc . »3t 

tOAc-Mty*70%EtOAc ) KctSfifRfc 
iot, 7- { 2S- [4- (3-^no7x^7l/) - 

3-**y7'?^] -5-^^yt°o«jxy-i--f 

M -A,:r*y- hU/1/ (7 30mg) r4tto 
[0 123] XgC :7-|2S-[4-(3-;pp 
7x^) -3-b^n^y7W -5-^Vb°o 



7- { 2 S- [4- ( 3-?no7x-7l/) -3-** 
77*710 -5-^^7t c n»J>>>-l--f^} -^7° 
r^yxHJ/I^ (730mg, 1. 8 7mmo 1 ) COMe 
OH (3 0mL) ^mmifZ, 0*CX\ N a B H 4 (35 
mg, 0. 9 2 lmmo 1 ) Srjnifc. *«DRJG»£* 
£0*0?* 4 54HSBH* U *£Jn£*:<> 

L?tc *^&«sk*. $amz7J4 yim^xtm 

U (MgS0 4 ) . FiflU iBffiL-fco *E 

;o7h/57^- ( 1 : l'v^y : EtOAc-E 
tOAc-CH 2 C l 2 *3%MeOH) fclJ: SfSKfclJ: 
ot, 7- ! 2S- [4- ( 3-^PD7x^k) -3 
-tFo^ry/f/W -5-^-^yt°U'J> ; y- 1 ->f 
)V\ -'VT^yxHJ/l/ (7 30mg) 

[0124] 

[-fL2 2] 



*jjJy--l-±M -*<?9 y- b U 



NMR 

(CDOa) 8 7.22 (m. 3H), 7.07 (d. 1H), 3.80 (m. 1H), 3.57 (m. 2H). 2.88 (m. 1H), 2.78 
(m. 1H). 2.64 (m, 1H), 2.31 (m. 4H), 2.10 (m, 1H), 1.65-1.22 (m, 14H): MS 377.3 
(M+1). 



[0 12 5] TMD : 5S- [4- (3-^PQ7x^ 
)V) -3-tKP^ry7"f^] -1- [6 - (2H-f 

-*y 

7- { 2S- [4- (3-?nr?7x-/l/) - 3 - 1 H 



u^7>40 -5-^Vt°P'Jy>'-l-^U - 
\77y-M)iM730mg, 1. 94rnmol) > 
MJ^^^-'J^T^F (0. 63mL, 0. 475m 
mo 1 ) &tLlfML z J7*fi,AX (96mg, 3. 87 
mmol) £0WUxy (3 0rnL) tMgffiSr. JiSL^T 



(?L 7) )01~181210 (P200 l-nlWB 



mch 2 c i 2 ^fflv^T#s?ufc. ^mmmi, in 
hc i <7)&K7^ yzm^ximttz. w%mm. 

(MgS0 4 ) . ?F$U *BLfci 
CH 2 C 1 2 + 2%MeOH-CH 2 C 1 2 4*7%MeOH 

zm^xmmixmmix . TMxm^tt, 

3»HWSrMeOH*fflV^T«RL. 2N HC 1 £Jn 



»Ufc, WWt«*«aiS* (MgS0 4 ),fi§L, 

tOAc-CH 2 C 1 2 4 , 7%MeOH£Jfl^T^8tLT 
fSffiLT. 5S- [4- (3-?OP7z-;W -3- 
tPo*y^f;P] -1™ [6 - (2H-f h5/H^ 

2 lmg) Sr^tfc, 
[0 126] 
Mfc2 3l 



n H NMR (CDCI 3 ) 8 7.23 (m, 3H), 7.09 (d, 1H). 3.85 
(m, 1H). 3.66 (m, 1H), 3.53 <m. 1H). 2.96 (m. 3H), 2,81 (m. 1H). 2.70 (m, 1H). 2.44 
(m, 2H), 2.18 (m. 1H), 1.88-1.27 (m, 14H); MS420.2 (M+1), 418,3 (M-1). 



[0127] mmi4 

5S- [3R-t Hn^>—4- 
Wx-;H -y'+jl ] - 1 - 
y -71^-5— f/l/) -Mr 

[0 128] 
Hfc2 4] 



( 3 - b 'J^o^ 
[6- (2H-fb7 




[0 129] XliA : 7 - { 2-^V~5R" [ 3 - 



IStffl 1 ^lSACfEa^J«C Lfc# . [ 2 - * 
*V-3- (3-h'J7;Wn^f^7x-;H -7°u 
hVI/] -*X*yK^>f-^x^r^ (2. 68g, 
8. 64mmo 1 ) feil/NaH (ifl+6 0%, 400 
mg, 1 Ommo 1 ) frfeiJWSfliBK:*^ 7- 
( 2 R-*;U5;U- 5 y tro y s»- 1 ->f /I/) 
-s\7°?y-hVA> (Jtffil Ommo 1 ) i: 1 8^Ht 

>'t30%EtOAc-^t>'4 J 80%EtOAc) 
£±Sft8fc:J:oT. 7- { 2-**V-5R- [3- 
3j-^y-4- (3-hy7Wn^f^7x-;H -7" 
h-l-x~/i/] -toi/^y- -^7°^> 
-HJ/t- ( 1 . 2g) 

[0 130] 

Ut25] 

'H NMR (CDCW 6 7.52 (m, 1H), 7.45 



(m. 2H) t 7.37 <m, 1H). 6.67 (dd, 1H) r 6.23 (d. 1H). 4.18 (m, 1H), 3.90 (s. 2H). 3.53 
(m, 1H) t 2.73 (m, 1H), 2.46-2.23 (m, 5H), 1.79 (m. 1H), 1.60 (m. 2H), 1.41 (m r 4H), 
1.24 (m, 2H); MS 407.2 (M+1), 405.3 (M-1). 



[0131] XSB : 7- { 2R- [3S-tKD^ry 
(3-hU 7/M-o^;l'7x-/lQ -7>-l 



-4 

-x~;U] -5-^Vb°o'J 



1 ->f Zkj -^7° 



7- < 2-**y-5R- [3-**y-4- (3-h 
'j7W^f^7x^H -7>-l-x-;U] -t° 

avyy-i-^ f /P} -^r^y-hU/P ( 1 . 14 

g, 2. 8 1 mm o I ) &£tf (R) -2-^^;U-C 
BS-Wf.fo'Jyy (K/l-xy+lM, 0. 4 2 
mL. 0. 4 2mmo 1 ) <DCH 2 C 1 2 ( 1 1 2mL) 
WmttZ, -45*CX\ #f3-;k*5y(THF+l 
M, 8. 4mL, 8. 4mmol) SjftSllLjfc, ^<7)& 
JSS^»*-4 5m 8B*iaiB#U IN HC 1 £ 



NaOH (30) fcffl^ 
IN HC K 7jcfcJ;tf 



ttMLtz. IN 

7'7-f yfcflftvCaKfcWC8fc»L* 
-fr (MgS0 4 ) . ttlU 

77^- ( 1 : 1^^-y : E t OAc-A^fy^S 
0%EtOAc)CiS»8CJ:oT, 7-{2R- 
[3S-t FP^y-4- (3-h x )7}V*u*^)V7 
xZiH -7>-l-x-yl/] -5-^yb°nU^y 
-\-4)V\ -*<T9>~YV)V (8 2 0mg) 1 
H NMRtCj:0ft2. 5 : lJt^3S : 3RT/P3- 

[0 132] 
IA26] 



(a 8) 101-181210 (P2001-P10 



y 



*H NMR (CDCIj) 6 7.51-7.38 (m, 4H), 5.72 <dd, 
1H), 5.49 (dd, 1H), 4.45 (m, 1H), 4.02 (m. 1H), 3.47 (m, 1H), 2.90 (m, 2H), 2.71 (m, 
1H). 2.34 (m. 4H), 2.18 (m, 1H), 1.66 (m, 4H), 1.44 (m, 4H). 1 .27 <m, 2H); MS 
409.2 (M+1). 



[0 13 3] X^C : 7- I2S- [3R-b KP^y 
-4- ( 3-h W)\/J[U*^)Vy ~7>;lQ 
-5-^y^nyy>-lM/W ^y-h'J 

HfiPJ 1 ^X^C CKttO^JWC LfctfoT . M e O H 
(40mL)4^7-{2R- [3S-tFn^y-4 
- (3-h'j7;^n^f/l/7x^) -7'h- 1 -x 
-/H -5-^yfn'Jx>-i->f;H -^7°?y 

-h!J;K810mg) Parr ^i-#-_tfcfc^ 



Xmm±l 0%>\*7y^A ( 1 0 Omg ) <7)ffttT<7)5 
Ops i T* 1 8 BfflBMcSMfc Lfc o +E?n7h ?7 7 4 
- ( 1 : 1^^>' :EtOAc-CH 2 Cl 2 ^3%M 
eOH) fciftWRtJioT, 7 - {2S- [3R-t 

7>./l-] -5-**vb-ny^y-i->oi^ -'vr? 

V-YV)V (720mg) fc£tfc. 
[0134] 



[fb2 7] 

'H NMR (CDCfe) 8 7.44 (m. 4H). 3.84 (m. 
1H), 3.58<m, 2H), 2.B8 (m, 2H), 2.73 <m, 1H), 2.32 (m, 4H), 2.11 (m, 1H), 1.78 (m, 
1H). 1.65-1.37 (m, 11H). 1.30 (m, 2H); MS 411.2 (M+1). 



[0 13 5] XgD : 5S- [3R~b 

(3-h 1 J7;^p^f;i-7x^) zl2±M -l~ 
-t°p | j^y-2->ry 

Sat«3^XSDt:aE»o*ltt:Lfc#or. 7- {2 
S- [3R-t Fn*y-4- (3- r* 'j7;M"n;<f- 
;^7x^H -t^/H -5-«yb°u'jy>-i- 

^f;U} -\7^y-b'J;M710mg, 1. 7 3mm 
ol)t SSTTM^ilS h/l/xy (2 5mL) + 
^TyFhWf/l-y^y (399mg, 3. 4 6 mm 
o 1 ) &Z:ifmVs7^)VXX ( 4 3 m g , 1. 7mm 

oi)ti 8B*raRis$-frfco »^^tfi 

n H NMR (CDCb) 6 7.44 (m, 4H), 3.87 (m, 1H), 3.65 (m, 1H). 3.50 (m, 

1H). 3.01-2.73 (m, 5H). Z42 (m, 2H), 2.16 (m, 1H), 1.86-1.23 (m, 14H); MS 454.4 

(M+1). 452.4 (M-1). 

[0 137] X^E : 5S- [3R-b Eo*y-4- 
(3-b l j7/^P^f/l-7x^) -7>;P] -l- 
[6 - (2H-fh9/-^-5->f^) -^y/l/] 
- b°n U y y- 2 yoj- h U 7Afg 



in hci (20) . * ( 10) fciy^-f y 

(10) SrJflvvCSKWfciJWtfc. *^rt8i8iR£Sfc 

ss-fr (Mgso 4 ) . raL. saaw:. *vmsm 

+ff?D7h/77^CJ;l EtOAc-CH 
2 C 1 2 ^2%MeOH-CH 2 C 1 2 4>8%M e O H 
^T^ILr»S?LT. 5S-[3R-tFn^y-4 

- (3-h 1 J77^n^^7x^) -7^] -1 

- [6 - ( 2H-fh7/-/l'-5-^f^)*-^y 
;P] -b°o>J> v y-2-^y (4 50mg) Sr±tfc, 

[0 136] 
[<L2 8] 



-5— 010 -^y;U] -en'jyy-2-^-y (4 

28mg, 0. 944mmo 1 ) c7)NaHC0 3 ( 7 9 
mg, 0. 9 4mmo 1 ) ZfflWzZmtZk . +h 
U^A* (430mg) ££tfc # 
[0 138] 
HL2 9] 



jttfc« tE»^#)it Lfc**oT , 5S- 
[3R-bFn^y-4- ( 3- h yyiU*uX*fr7 
x-/l/) -7>/l/] -1- [6- (2H-f h7V'-^ 

1 H NMR (CD,OD)5 7.48 
(m, 4H), 3.79 (m, 1H), 3.67 (m, 1H), 3.51 (m. 1H). 2.86 <m, 5H), 2.30 (m, 2H), 2.12 
(m, 1H). 1.84-1.27 (m, 14H); MS 454.4 (M-Na*1). 452.4 (M-Na-1). 

[o 1 39] mmm 

5- [4- (4-7/Wn7x^;W 
7>/l/] -1- [6~ (2H-f h7/-/I/-5-^ 

/i/) -A^y/n -b°o»;^y-2-^-y 

[0 140] 
Hfc3 0] 




[0141] XgA: 7- {2- [3- (tert-T^ 



(a 9) 101-181210 (P2001-D210 



DMF (5mL) *<F>5- [3- (tert-^/l/v^^ 
-iVX^i/) ~4- (4-7Wn7xA/H - 
7^/1] -t°nU^V-2-^y ( 1 5 Omg, 0. 4 
1 mm o 1 ) Sr. DMF (10 mL) t^NaH 
6 0fig%. 16mg, 0. 4 Immo 1 ) (Cjnifc. 
1. 5BSa«. DMF (5mL)^7-/n^77 
y-h'J/M78nig ( 0 . 4 1 mm o 1 ) £Ml . % 

^siSig^S: 9 o °cr 2 . 5 mrsmn Uz » * ( 2 0 

mL) fcjDi, **>*}g»£E t OA c (4x1 5m 



L) Zm^xmttz. Gbtt^WfitMi . * <2x 
1 5mL) SrJfllr vtifefrU (B»S* (MgS0 4 ) . 

4- ( 1 : l^try : EtOAc ) KioTWSIL 

7- {2- [3- (tert-7>/^^^/I/>'7^ 
«y) - 4- (4-7WD7x^) -7>;l/] - 
5 - 7 t°n U - 1 - A )V } -+<T9 >- h U )l> 
( 1 6 lmg) ££tfc 0 
[0142] 
[4fc3 1] 



7 



1 H NMR (CDCJ*)6 7.09 (m, 
2H), 6.95 (m, 2H), 3.81 (m, 1H), 3.54 (m, 2H>, 2.86 (m, 1H). 2.68 (m, 2H), 2.29 (m t 
4H). 2.06 (m, 1H), 1.74-1.23 (m, 13H). 0.85 (s, 9H), 0.04 (m, 3H), 0.19 (m. 3H); MS 
475.1 (M+1). 



2- [4- (4-7/M-P 



[0 143] X^B 



3 (4x5mL) &m^X9t»U 



setts* (Mgso 4 >, rau assur. ssft 

Sr. *l±;D7b/77^ ( 1 : l^-^y : EtO 
Ac-EtOAc) IzX^XWmtX. 1- \2~ [4 
- (4-7WU7x-/l') -3-tKn*^fW 
-5-^yt'o'Jyy-l-^f/K -A^y-MJ 
^ (82mg) S^tfc. 
[0 144] 
[ft3 2] 

X H NMR (COCb) 8 

7.15 (m, 2H), 7.00 (m, 2H), 3.77 (m, 1H). 3.58 (m, 2H), 2.89 (m, 1H), 2.79 (m, 1H). 
2.64 (m. 1H), 2.34 (m.4H), 2.12 (m, 1H). 1.68-1.24 (m. 14H); MS 381 .2 (M+1). 



7- ! 2- [3 - (\zrt-7^)Vl/*1-}Visy-)Vtt 
is) -A- (4-7W07x^H -7">/H -5- 

**ytoyyV- 1 — f /H -^r^y-HJ/i/ ( 1 

58mg, 0. 333mmol)OTHF (20mL) 
0°CT\ TBAF (THF^IM, 0. 50 
mL. 0: 5 0mmo 1 ) ZtXittz. 

m&xsmmmm, «sft*ttNaHco 8 tjnifc. 



[0 14 5] XSC : 5- [4- (4-7Wo7x^ 
;U) -3-bFDjry/f;H -1- [6- (2H-f 



g ) fiilflWb^Vf-^X ( 5 Omg ) fcjDi.. ^<7) 

IN HCl^ffl^tpH=2ltlW:L(5m 
L) . WiiSKEtOAc (4x 1 OmL) SrfflV^ 

ximuz. &bvtz^mmm$:mmzv (Mgs 

0 4 ) . jPJiU *ff?n7h/77^ 
(EtOAc-39 : lEtOAc :MeOH-19 : 
lEtOAc : Me OH) lz£ hmmiZ X r>X, mm 
5 A<D\mit^m ( 3 9 m g ) 
[0 146] 
[<ft3 3] 



mmmscoxuDizMmcommzuztf^x, i- \ 2 

- [4- (4-7/Wo7x-/l/) -3-tHn^y7' 

-5-^ytrnyyy-l->f;l/} -^r?y 

-MJ/M7 lmg. 0. 1 9 7mmo 1 ) Sr. SfiT 
TlJD^StlS Wl-xy ( 1 OmL) $t<7)TWhO*j- 
fri/yy (45mg. 0. 3 94mmo 1 ) fcit/gt 
i/7^)VXX (5mg, 0. 0 2 mm o 1 ) t 1 6 B#fg| 
REStffc. MiP^T^Kh^^^y (20 0m 

'H NMR (CDCI3) 6 7.16 (m, 2H), 7.00 (m. 2H). 3.81 (m. 1 H), 3.68 (m, 1H). 3.53 
(m, 1H), 2.99 <m, 3H). 2.80 (m. 1H). 2.68 (m, 1H), 2.47 (m. 2H), 2.20 (m. 1H). 1.88- 
1.22 {m, 14H); MS 404.3 402.3 <M~1). 

[Q14 71 SatW6 

5- ( 4 -t'7x 3 - ^ ^- 3 - 1 Kn^ y 7> 
)V) -1- [6 - ( 2 H-T-h 77-/1^-5-^^) - 

<\*i/A<] -t°py^y-2-^->' 

[0148] OH 
[fb3 4] 

[Q149l XgA: 7- \2~ [4 




•b"7x^l-3 



(£0) )0 1-1 81 210 (P2001-bl0 



II^J5^XSA(C|B«^)«CL^^oT. 5- [4 

- t'7x-/l- 3->f/P-3- ( tert- 7f-/l^ ^/l/ 

(239. lmg, 0. 5 64mmo 1 ) feilXNaH 
MDS (THF4 1 1 M, 0. 6 7mL. 0. 67mmo 

1 ) frt>m»Ztlhm4*yi, 1 -7u±<KT?y- 
VV)V ( 1 1 8mg. 0. 6 2 0mmo 1 ) £ffll>T7 
0 XX 2 4 tift%7iV*MtLtz * 

- (CH 2 C 1 2 — CH 2 C 1 2 +l%Me OH-CH 2 C 
l 2 *2%MeOH-CH 2 C l 2 + 4%MeOH) izi. 
SWSfcckoT. 7- \ 2- [4-f7x^-3->f 
)V-3~ (tert-7^lWJ*i-}Uisy -7' 

-h'J/P (187mg) fr*tfc. 
MS533. 3 (M+l ) ♦ 

[0 1 50] XgB : 7- [2- (4~t"7x^-3 



y- l - j ;u] z^vrg y-~ h p 71/ 

mmm 5 <djm b (c£«*>#*t t L*r# o t . 7 - < 2 

- [4-t"7x-A'-3-^f/l'-3- (tert-7>;t^ 

VV-\-A)V) -^T9V—YV)\r ( 187mg, 
0. 351mmo 1 ) £\ TBAF (THF+IM, 
0. 53mL, 0. 5 3mmol)5:fflWMIL 

4l*ISiaB*Lfco +JI^nvh/77^ (CH 2 C 1 2 
-CH 2 C 1 2 4U%MeOH— CH 2 C 1 2 4 1 2%MeO 
H-CH 2 C l 2 ^6%MeOH-CH 2 C 1 2 +1 0%M 
eOH) tiSaSCiot, 7- [2- (4-b*7x 

tDlJy>- 1 -'Vr^y-HJ^ (8 5m 

g) ££tfc. 

[0151] 
Hfc3 5] 



'H NMR (CDCI $ ) 6 7.58 (m, 1 H), 7.51-7.33 (m, 4H), 7.21- 
7.12 (m, 4H), 3.85 (m, 1H), 3.60 (m, 2H), 2.90 (m, 1H). 2.83-2.60 (m, 2H), 2.45- 
2.30 (m, 4H), 2.14 (m, 1H). 1.73-1.25 (m. 14H). 



[0152] XgC 
-3-tKP^ry7^) 



5- (4-b J 7x^-3-f/l/ 



7 2flffilRJCS*3t 



1- [6- (2H-fb7 



y_ 

- (4-b7x^-3-^^3-bKP^y7> 

/i/) - s-^ytn'jyy-i-^f^] -'vr^y- 

MJ/M109mg, 0. 2 6 0mm o 1 ) Sr. 1ST 
TlJD^SilSh/l/Xy (5. 3mL) *CDT : JVh 0 * 
f/l'y^y (0. 69mL, 0. 5 2mmo 1 ) fc <ktf 



IN HC 1 »TpH=2i 
TBttfcU ^>#*§i££CH 2 C l 2 + 5%MeOH 
(30) *JHvvt8fc»Lfc. ^*)*fe^r«?gffl[S:<iaSS 

-fr (Mgso 4 > . rat. aaiu^o *E?n7h/ 

: l^tfV: EtOAc-EtOAc- 
CH 2 C l 2 + 2%MeOH-CH 2 C 1 2 4*4%MeOH 
-CH 2 C l 2 *8%MeOH) {C J: IfflklZ i o"C. H 
MM60KflM:4ft ( 107rng) fcifetfc. 
[0 153] 
Hfc3 6] 



|fty7'f/l/XX ( 1 1 m g . 0 . 0 4 4 ram o 1 ) t 

1 H NMR (CDCfe) a 7.57 (m. 1H), 7.51-7.32 (m, 4H), 7.25- 
7.13 (m. 4H). 3.91 (m, 1H), 3.74-3.50 (m. 2H), 2.96 (m, 3H). 2.77 (m, 1H), 2.50 (m, 
2H), Z22 (m. 1H), 2.07 (m, 1H), 1.90-1.22 (m, 14H}; MS 462.2 460.1 (M-1). 



[oi 54] mmmi 

5- [4- (3-7/WP7x-/H -3-tKDdfy 
7'^;l/] -1- [6- (2H-r h7 x /-;l/-5--f 



[0155] 
[fc3 7] 




[0 1 56] X^A : 7- { 2- [3- (tert-7>;i/ 



Htt«5^lSACiaa<^JHKL^*<oT. 5 - [3 

- (tert-y^^^^^-^^rx) -4- (3 
-7;Wp7x-;H -7>;u] -t°ou^y-2-^ 

>'(2 50mg, 0. 684mmo 1 ) feitfNaHM 
DS (THF + 1M, 0. 80mL, 0. 8 0rnmo 
1 ) frt>ffl£Ztii>tii4*>** 7-/ntV^- 
h!J;K142mg, 0. 7 4 8mm o 1 ) Srffl^T 7 
o°ct-*7 2H#rar^yHt;L?to +ff;n7b/57^ 

- ( 1 : l^^V : EtOAc-EtOAc-CH 2 
C l 2 4i5%MeOH) KJi&flSfcckoT. 7- { 2 

- [3- (tert-y^^f-^y^-^^fy) -4 

- (3-7WP7x-;H -7>;l/] -5-**ye 
P»Jy>-l-^K -\77y-NU;M261. 7 
mg) 



(2 1) )01-181210 (P2001-nl0 



[0157] 



HL3 8] 

'HNMR 

(CDCI,) 6 7.26 (m, 1H). 6.92 (m, 3H), 3.89 <m, 1H), 3.59 (m, 2H), 2.69 (m, 1H), 2.75 
(m, 2H>, 2.36 (m, AH). 2.11 {m. 1H), 1.72-1.26 (m, 13H), 0.69 (s. 9H), 0.09 (5, 6H); 
MS 475.3 (M+1). 



[0 158] TMB : 7~ { 2 - [4 - (3-7JM"P 

laiOTs^iBBciBa^jacufc^oT. 7- {2 

- [3 - (tert-7*JUisX?A'is7-Jl'**i') -4 
o'Jyy-l-^/H -^y«h'J;K26l. 7 

mg. 0. 551mmol)^TBAF(THFtl 
M, 0. 83mL, 0. 83mmo 1 ) SrfflV^TBlfiiH 



2 4«HatSffLfc, *E?P7h/57-f- (CH 2 C 
1 2 -CH 2 C l 2 *l%MeOH-CH 2 C 1 2 4»2%M 
eOH-CH 2 C l 2 + 4%MeOH) fCXh^KlZX^ 
X. 7- { 2- [4- (3-7/M-n7x-/I/) - 3- 

/H -^T^y-HJ/P ( 14 Img) Sr^tst. 
[0 159] 



[ft3 9] 

'H NMR (COCI 3 ) 8 7.32 (m, 1H). 6.98 (m, 
3H), 3.86 (m. 1H), 3.64 (m. 2H), 2.99-2.80 (m, 2H), 2.71 (m. 1H), 2.38 (m, 4H), 
2.16 (m, 1H), 1.74-1.29 (m, 14H); MS 361.3 (M+1). 



[0 160] XUC : 5 - [4 - (3-7/^P7i^ 
)V) -3-bFP^y7>;P] - 1 - r 6 - ( 2 H - -r 

- [4- -3-tFn^y/ 

-5-^yKo>ji;y-i->f ;H -+<Tjry 
-b'J/M141. 3mg, 0. 3 9 2mm o 1 ) Sr. 
)i«PtTT»$ill> WL-xy ( 8mL) +*!>T^H h 'J 

f H NMR (CDCU) 6 7.26 (m, 1H). 6.94 (m, 3H). 3.87 <m, 
1H). 3.70 (m. 1H), 3.52 (m, 1H). 2.98 (m, 3H). 2.78 (m. 2H), 2.48 (m, 2H), 2.20 (m, 
1H). 1.8*1.24 (m, 14H); MS 404.2 (M+1), 401.9 (M-1). 



^f;^7y (0. 2 10mL, 1. 57mmol)£ 
kXfWfl&'f+tVAX (29mg, 0. 116 mm o 
1 ) t7 2£ffflKfc£<£tZ. +E^07h/77^ 
(CH 2 C 1 2 -CH 2 C 1 2 + 2%MeOH-CH 2 C 1 2 
cM%MeOH-CH 2 C 1 2 fy6 %M e O H ) J: SfJ 
IWot, H*«5C^SSBill:-&a (10 1. 5m 

g) 

[0161] 
HH4 0] 



[0 162] HfefljS 

5S- [4- (3-;nP7x-/W -3R-t Fo^r 
^7^;!/] -1- [6 - (2H-r h7VWI/-5-^ 

[0 163] 
HL4 1 ] 




[0 1 64] XgA : 7 - { 2R- [3S-tpo^ 
-4- (3-^QP7x^) -7" h- 1-X-/U] - 
5 y b°n 'J yy- l -4 iv) > - h y 

7- { 2-«V-5R- [3-**y-4- {3-9 
op7x-;H -7>- 1 -x-;H -tfny^y-l 
-A.r^y-h'Jyu ( 1. 62g, 4. 34m 
mol)<DCH 2 Cl 2 (200mL) ifffiSfc. -4 5 



°CT\ ( R ) - 2 f7l"- CBS -^-^fff^n U y 
y ( hyl/Xy^l M, 1. 3mL, 1. 3mmol)f 
twttz. 2 04MBHff«. *f>M7>' ( TH F4 3 
1M, 13mL, 13mmol) »Uc 0 f« 
£ — 4 5*CT" 1 6 B#fi]ff t# Is IN HC 1 fcjnifc. 

£&1N NaOH (30) Srffl^Tgfe^L^. *<^T 
tSSffiSr. IN HCL *j3±l>75>( V5:ffl^tl 

mizmtuz. %mmm$zm& (Mgso 4 ) . 
rau mmtfz. *E;u7h/77^- ( 1 : ^ 

3^y : EtOAc-CH 2 C 1 2 4» 2 0%M e OH ) fc 
J:i»®:J;^T, 7- {2R- [3S-thW- 
4- (3-;ud7x-/H -7>- 1 -X^yl/] -5 

-*4fy t°uu> ; y- i -^7^y-hif^ 

( 5 36mg) HPLC{:i^)3S : 2R7/1/3- 
71^)8. 2 : ll^ihUttto 
[0165] 
[ft4 2] 



(£2) )01-181210 (P2001 -uH2 1 0 



'H NMR (CDCI,) 5 7.24-7.17 (m, 3H). 
7,07 (m, 1H), 6.69 (dd, 1H), 6.46 (dd. 1H), 4.40 {m, 1H), 4.01 (m. 1H), 3.46 {m, 1H). 
2.81 (m, 2H). 2.66 (m, 1H), 2.42-Z28 (m, 4H), 2.20 (m. 1H), 1.73-1.59 (fti, 4H). 1.42 
(m, 4H), 1.26 (m, 2H); MS 375 (M+ 1 ). 



- ( 1 : l*s*V-y: EtOAc— CH 2 C l 2 + 2 0% 
MeOH) tiSWSCioT, 7- { 2S- [4- 
(3-?no7x-;H -3R-t Fp^T^/H - 
s-X^WnOity-i-AtU) -^r^y-MJ^ 

(440mg) fc£tfc. 
[0 167] 
[<ffc4 3] 

1 H NMR (CDCb) 6 7.22 (m, 3H), 7.08 (m. 1 H), 
3.83 (m. 1H), 3.59 (m, 2H). 2.90 <m. 1H), 2.77 (dd, 1H). 2.66 (dd, 1H), 2.39-2.29 (m, 
4H).2.11 (m r 1H), 1.78 (rr, 1H), 1.68-1.39 (m. 11H), 1.29 (m. 2H); MS 377.2 (M+1). 



[0 16 6] XgB : 7- 1 2S - [4- (3-?PP 

ie»M4^ISCKIEtt^)et Lfc^oT. E t OH 
(30mL)^7- (2R- [3S-fch'D^y-4 
- (3-?D07x-/H -7>-l-X-/U] -5- 

**yeny>?>'-i->r/W -^r^y-MJ/i- (5 

36mg)J, &*±10%^5^A (60mg) 



[0 168] XjgC : 5S- T4- (3-?oa7i^ 
/U) -3R-tFD^^f;H -1- [6- (2H- 

mtM3<7)XUD{Cim^miCtt:ifi^X. 7- {2 
S- [4- (3-?DD7x^) -3R-bFn^y 
7^)1} -5-^^yt°PUS»-l->f^} 
y-b'J/K420mg 1 1. 114mmolK h U 
^f/^'U^TyK (257mg, 2. 2 3mmol) 
&£lfmVJ7^}l>XX (56mg) <7)h^xy (30 
mL) 3KKL4*«4>l'6«fBBlDlRUfc. » 



3N HC 1 fc-»t3«ffl!lfftfco *tf)RJE 
ttWCH 2 C l 2 *Jflvvt#RU ISr^Sft 

^^rt)KSF«S:Se*S?-fr (MgS0 4 ) , jFJSU W8L 
to (EtOAc-CH 2 Cl z 
4>2%MeOH-CH 2 C l 2 *7%MeOH) CiS* 
StdioT. 5S- [4- (3-;do7i^H -3 
R-tHn^y7"f^] - l-[6-(2H-fN7/ 
-^-5-4 AO -^v'A-] -h°D'JyV-2^y 
(3 1 lmg) £4 1 1, 
[0 169] 
Hfc4 4] 



Hi^XS+tiiL, »Bft*MeOH+tc»J!*S 

'H NMR (CDCI,) 5 7.22 (m. 3H) r 7.08 (m, 1H) t 
3.86 (m. 1H), 3.66 (m. 1H). 3.52 (m, 1H). 2.96 (m, 3H), 2.82-2.68 <m, 2H), 2.45 (m, 
2H). 2.17 (m. 1H), 1.88-1.22 (m, 14H); MS 420.2 (M+1), 418.3 <M-1). 



to 1 70] m&m 

7- {2R- [3-bKndry-4- (3-7x7^>- 
7ii;H -7>-l-x~;U] -5-**yKn»J>* 

y-\-Aiv\ -^7?ym 

[0171] 
Hfc4 5] 



COOH 




[0172] TMA 

**y-4 

x~;l-] - 



7- < 2-^y-5R- [3- 



Hiftffl 1 ^iSAKEU^lIt U://ot, [ 2 
^y-3- (3-7iy^y7i-^) -7 0 Pt 0 A-] - 
*X*yKy7f^xXf^ (6 33mg, 1. 98m 
mo 1 ) fect^'NaH (?ft4»6 0%, 70mg, 1. 7 

4mmo i ) frt>mmzti&m4*y£. 7- (2R- 
*;ps/u- 5-**ytrou yy- 1 f ao -^7°^ 

>fXf;lX^f/l' ( ItS 1 • 5 S mm o 1 ) fc 2 4 B# 
HfcfcfcoTRGStffc. +ff^07b/57^ <E 
tOAc) CioT, 7- { 2-^"^y-5R- [3- 
^y_ 4 _ (3-7 x y^y7 x -;H - 7> - 1 - 

x~A0 -fp^y-l — fA-} -^yixf* 
XXf A- ( 2 1 5mg) Sr£tfc. 
[0 173] 
C-ffc4 6] 



t°pu^y-i--f ao -^7°^>jgX^ 

'H NMR (CDCb) 6 7.28 (m. 3H). 7.08 (m, 1 H), 6.97 (m, 2H), 6.89 (m, 2H), 6.83 (m, 
1H), 6.62 (dd. 1H), 6.19 (d. 1H), 4.13 (m, 1H). 4.08 (q, 2H), 3.79 (s, 2H), 3.51 (m, 
1H), 2.68 (m, 1H). 2.35 (m, 2H), 2.24 <m> 3H), 2.24 (m, 3H), 1.75 (m, 1H), 1.54 (m, 
2H), 1.43-1 .20 (m. 9H). 

x-AO -7>- 1 -X~7U] 



[0 1 741 1MB : 7 - { 2R- [3-bHn#y- 



(3-: 



(£3) J01-181210 (P2001-P10 



~X*V-5R~ [3-^7-4- (3-7x/^y 
7i-/H -7*>- 1 -X-/U] -t 4 n'Jy>-l->f 
-\7^yixf^XXf^ ( 2 1 5mg. 0. 4 
5 lmmo l)t EtOHOmL) 4*<7)NaBH 4 
<17mg, 0. 4 5mmo 1) t0°Ct4W:^t 



oTRJESitfco +I^07h/57^ - ( E t OA 
c) fcJifMSCcfcoT. 7- { 2R- 

4- (3-7x7^y7x-;H -7>-l-X- 

Xf^XXf/l^' ( 1 6 7rrig ) ££fcfc, 
[0175] 



'H NMR (CDCb) 8 7.33 (m, 2H), 7.25 <m, 
1H), 7.10 (m, 1H). 6.99 (m, 2H), 6.93 (m, 1H), 6.86 (m, 2H), 5.72 (m, 1H), 5.45 (m, 
1H) ( 4.37 (m. 1H). 4.10 (q. 2H), 3.47 (m, 1H), 2.82 (m t 3H), 2.35 (m. 2H), 2.26 (t 2H). 
2.15 (m, 1H), 1.70-1.21 (m, 13H). 



[0 17 6] XjgC : 7- { 2R- 
4- (3-7x7^ry7x^) -/h-l~X^] 

WttWlOISDtEB^IifcL^oT. 7- {2 
R— [3-tHn^i/-4- (3-7x7^y7x- 
;U) -7>-l-x~/H -5-«yt 6 D'Jyy-l 



-^7°^y8Sx^xxr;i" (29mg. o. 

060mmol)5:, E t 0H+O2M NaOH 
(4. OmL) S:fflV^TSaT2 4l*iaC*>fcr>Tllll* 

#»LT. flUfL^ft (2 0mg) ££tfc. 
[0177] 
[ fL4 8 ] 

'H NMR (CDCW 8 



7.3S-7.21 (m, 3H), 7.08 (m, 1H), 6.98-6.84 (m. 5H). 5.70 (m, 1H). 6-44 (m. 1H), 4.36 
(m, 1H), 4.00 (m, 1H), 3.44 (m, 1H). 2.65-2.51 (m, 3H), 2.32 (m. 4H). 2.14 (m, 1H), 
1.68-1.18 (m,10H). 



[oi 78] mmm 1 o 

7 - { 2S- [3-t^y-4- (3-7x7^y 

[0 179] 
UU9\ 



COOH 




[ 0 1 S 0 ] XgA : 7- ! 2S- [3-bHP»y- 
4- (3-7x/^ry7x^) -5~** 



nts^jicoxgctiea^¥)itLfc*^r. 7 - {2 

R- [3-tFo^fy-4- (3-7x/^y7x^ 
;P) -7>-l-x~A<] -5-«yt°n'Jyy-l 
— <f/W -\77yixf;l/XXf/l' ( 1 3 9mg, 
0. 290mmol ) . M e OH (30rnL) i5£Tf&i 
*110%A o 7y7A (14mg) COig^Sr. Parr 
yx^-itfc^T5 0ps iT'lS^fSbk^WtL 
fc, +E?07h/5 7^ ( 1 : l^lfy : EtO 
Ac) fcJSflWfcAo'C. 7- {2S- [3-tHn 
^r>—4- (3-7x7^y7x^) -7*)V\ -5 

-«yeo'jy>-i-^;H -^7°? ygxf^x 
^r/U (8 6m g) ££tfc 0 

[0181 ] 

[ft5 0] 



NMR (CDCy 6 7.35-7.24 (m. 3H). 7.10 (m. 1 H), 6.99 (m. 2H). 6.93 (m, 1H), 6.87 (m, 
2H). 4.09 (q, 2H). 3.80 (m. 1 H), 3.58 (m, 2H). 2.82 (m, 2H), 264 (m, 1 H), 2.42-2.24 
(m, 4H), 2.10 (m, 1H), 1.77 (m, 1H), 1.66-1.21 (m, 16H). 



[0 182] XgB : 7- { 2S - [3-tFP^ry- 



4- (3-7xy^ry7x-/l0 zl±J^l -5-** 

yb 9 p'jy>-i--f;i/} -^r^ygs 

SIIIMl^XBDCEK^IttLfc^oT, 7- {2 

5- [3-bFO*5/-4- (3-7x/*i/7i- 

'H NMR (COCU) 6 7.33-7.23 (m, 3H), 7.09 (m. 1H) P 6,98 (m. 
2H), 6.91 (m. 1H), 6.86 (m, 2H), 3.80 (m, 1 H). 3.56 [m. 2H), 2.88 <m, 1H), 2.77 (m, 
1H), £64 (m. 1H). 2.38-2.28 (m, 4H), 2.09 (m, 1H), 1.77 (m, 1H>. 1.64-1.21 (m, 13H). 



^y||Xf^X^f/l'(86rag, 1. 7 9mmo 
1 ) Sr. MeOH^2N NaOH (4mL) £fflV^ 
T 1 8«Hfc:*>fcoTjll*4H»LT, WMfc&fo < 6 2 
mg) fc£tfc. 
[0183] 
[ ft5 1 ] 



(2 4 ) ) 0 1 - 1 8 1 2 1 0 ( P 2 0 0 1 -68 1 0 



mmo 1 ) <7)DMF ( 5 OmL) ^mW.^Mlfz, 

»U 7j< ( 750mL) £jD;t*:, WM^EtO 
Ac (4x2 50mL) SrfflV^T^L^. £M!r*:W 
*(2x250mL) ^fflOTgt^L. mk 
£tf (MgS0 4 ) . ri&U iMBUfco *JI^ovh 
>}flM4S (9 : lMfy:EtOA 
c — 7 : : E tOAc-1 : lA^nfy : E 

tOAc) £JfllVfcfMBfcJ;oT* 7~ [2R- (tert 

bntiv-y-i-^/i/] -\77y-h'J;M2 2. 4 
6g) 

[0185] 
Hfc5 2] 

'H NMR <CDCtj)6 

3.69-3.56 (m, 4H), 2.99 (m, 1H), 2.42 (m. 1H), 2.34-2.24 (m, 3H), 2.05 (m. 1H). 1.81 
(m. 1H). 1.67-1.42 (m, 6H) P 1.31 (m, 2H), 0.86 (s. 9H), 0.03 (s. 6H); MS 339.3 (M+1). 

m^xmuz. &bttfflmmwkzit (Mgs 

J: 0»«4JS (9:1 : E t O A c -4 : 1 ^ 

^+Ty :EtOAc-7: 3^f-f y : EtOAc- 
6 : 4^^> : EtOAc-1 : l^^y : EtO 
Ac-EtOAc-9 : lEtOAc : M e OH ) Srffl 
IvfcfflSfcioT. 7~ (2R-tHnJfy^f^-5 

(14. 922g) 
[0187] 
[ft5 3] 

'H NMR (CDCIs) 5 3.7B (dd, 



[0184] Igfll 

7- ( 2 R - 1 H ^ f /!/- 5 - * V t°n »J 
-1-4 /I/) -^T^y^h'J/l/ 
X£1A : 7- [2R- (tert-^f-^y^f-yl/y^^ 

^7°?y~HJ;l/ 

NaH(»4 I 60%. 3. 836g, 0. 0959mm 
ol, 2 5mLtf)DMF£ffllvrffi?*£ft&) ^DMF 
( 2 5 0 m L ) , 5 R - ( tert - 7>7l/ V* 

(Tetrahedron: Asymmetry, 1996,7,2113) ( 2 0 . 0 
Og, 87. 19mmol)<7)DMF(50mL) 
mHwlfz. -eoRBSSffl-Cl. 5«ffU 7- 
7*n^7°*y-hU/M 1 6. 5 74 g, 8 7. 19 



[0 186] XgB : 7- ( 2R-bFn^^f/l- 

5-^ybpy yy-i->oio -^r^y^hu;^ 

77ftfb77 , f^r/ : t-^^« (THF+l 
M, 100. OmL, 100. 0mmol)£ x 7 - 

[ 2 R - ( tert- -ffrWJ* frl>i/7->l>** is* f- 

-5-^yt 0 n'Jyy-l-^f^] -^7°?y- 
MJ/K22. 39g, 66. 13mmol)^THF 

(4 0 OmL) t^teOKJ^efcjDifc. ^SJE 
5rSffi£THlliBU 4««BH!ftLfc. teft#ttNaHC 
0 3 ( 2 50mL) £JD;L, »^£K£*?1$*L 
fc. 8§tl>;to§$£CHC 1 3 (4x20 OmL) £ 



1H), 3.71-3.58 (m, 3H). 3.00 (m, 1H), 2.46 (m. 1H), 2.36-2.27 (m, 3H), 2.08 (m, 1H), 1.93 
(m, 1H). 1.77 (m, 1H), 1.68-1.43 <m, 6H), 1.32 (m, 2H); MS 225.1 (M+1). 



[0188] MiiffJ2 

7- ( 2 R - 1 F n^r f 5 - t ^ V b 4 o 'J y >' 
XgA :7-[2R- (\Asrt-7*)WJX*))sis3-)V 

-5-^ybp'jyy-i-4;i-] - 
^T? yggx^/i/X^f-;!/ 

BBiPJ 1 OTIgA CIStt^HK LfctfoT . DM F 
(600mL)^5R- (tert-7>^S/^^7l/X7 

-/i^y^/p) -t'p'jyy-2-^y (3 0. o 

0 0 g. 13 0. Smrno 1 ) fcitXNaH (iW6 0 
%, 5. 756g, 143. 9mmol) Six 



im^j-yt:, 7-/o^r?y8xf;M3 2. 5 
5 9g, 13 7. 3mmol)t9 0W3«JEJ 
tffc. *E?o^h^77>r-£J:9i§&W (9 : 1 
As^r^y : EtOAc-4 : : EtOAc- 

7 : 3^^y : E t O A c — 6 : 4^v*Mfy : EtO 
Ac) ^l^»J:oT, 7- [2R- (tert- 7 

•J^y- 1 ->f;H -^r^yitx^uxxT-yi/ ( 3 
9. 46 g) 
[0189] 
Hfc5 4] 



NMR (COCW 6 4.10 <q, 2H), 3.62 (m, 4H), 2.95 (m. 1H), 2.42 (m, 1H), 2.27 (m. 3H). 2.04 
(m, 1 H), 1 .81 (m, 1 H), 1 .65-1 .26 (m. 8H), 1 .23 (t. 3H), 0.86 (s, 9H). 0.03 (s, 6H); MS 386.2 
(M+1). 



[0 190] XgB : 7- ( 2R-b HP^r^f/P- 

5-^ybo'jy>-i-4^) -^7°^y|sx^;u 
mmm 1 ox&b fciE»<o#rac Lfctfot, 7 - [ 2 



r- (tert-7^y><^;i/y7^^^y^^) - 
5-^yeD'jyy-i-^f^] -^7°?yi§xf-/u 

x^r/P (39. 46g, 1 0 2 . 3 mm o 1 ) £ . T 
BAF (THF^IM, 154. OrnL, 154. Orn 



(£ 5 ) J01-181210 (P2001-ul0 



mo i ) fcflji^ 2. 5«B^raBfiHa*fflv^rittfiai 

Lfc. +E?nvh^57*-fcJ:9»HJ0BE (9 : 1 
M^y : E tOAc-6 : 4^^V : E tOAc- 
1 : l^Vy : EtOAc-EtOAc-19 : IE 
tOAc : MeOH) Srffl^fcSRfc J oT, 7- ( 2 

*H NMR (CDCb) 5 4.10 (q, 2H), 
Z46 (m, 1H), 2.35-2.25 (m, 3H), 2.08 (m f 1H), 1 
8H), 1 .23 (t, 3H); MS 272.2 (M+1). 

[01921MSM3 

-rnb°;i/] -*x*yig^f^x*f7l/ 

XgA : N-;* h^y- N-^f-/U-2- ( 3 - HJ 7 

N. O-^f-zl/tHn^S/^rSyaBW ( 1- 57 
7g, 16. 2mmo 1 ) <£>DMF (25mL) fcit^ 
CH 2 C1 2 (2 5mL)«IC, 0°CT\ MJXf- 
/U7^y(2. 25mL) Srftifc. 54HSHlftft. 3 
-hU7;U^n^^7x-;HfK (3. 0g, 14. 
7mmol).HOBT(3. 177g, 23. 5 mm 
o 1 ) &<£l/DEC (M2-yXf/l/TSyxf/^ 
KiS. 3. lOg, 16. 2mmo 1 ) 

fc. «gftl^EtOAcSrfflV^r«RL, 
t IN NaOH (20) , yfclfl^ 
TS««»Uc ^»JS«E*Se«5-fr (MgS 
0 4 ) s jFSSU «BUr, +E?n7b/?7^- 

(^-9-y4 , 2 0%Et 0%Et 
OAc ) (Ci^T. N-*h*x-N-*f7l'-2- 

(3-h'j7^n>f/I/7x^) — THr h7$ K£ 

(CDCI,) 5 7.52 (m. 1H). 7.44 (m. 2H). 7.37 (m, 
3H), 3.12 (d, 2H). 

[0195]|jM4 

[3- (3-^nD7x-/H -2-^y7nt°;l/] 



;u) -^r^y|§x^/i/xxx/i/ (25. 4ig) 54 

[0191] 
[ft5 5 3 

3.77 (dd, 1H), 3.64 (m, 3H). 2.96 {m, 1H), 
93 (m, 1H), 1.71 (m, 1H), 1.53-1.27 <m. 



[0193] XUB 



[2-^V-3" ( 3-hU7 



^fMX*y8Wf/K9. 4g. 75. 8mmo 
1 ) coh^xy (80mL) -7 8'CC\ n 

-BuLi (^^y4 3 2. 5M, 2 8 m L , 70mm 
o 1 ) fc|ft*fcjn£fc. *£>SGS£*«r 1 eiBHttP 
U f - (3-hU 

7;Wo^f^7i-;K -7-feb75h* (14. 3 9 

g ) owi'X>' (5 0mD +»aES^(cJaifc. * 

<ORj6fi£tt£2. SBSSBtfFU AcOH (4 0m 

-t^«Ji*«fts* (Mgso 4 > . rau * 

ffi+TWBUt:. +E?07h^77^ (CH 2 C 1 2 
-CH 2 C l 2 *2%MeOH) tiot, Sitffl3^S 
Sft^tt (9. 37g) S:4tl% 

[0 194] 

Ut56] 



[01 96] 11M5 
[3- (3-?on7x-/H 
~*x*yK^f-;Ux^r/l/ 

^f;m*>ly7f;Kl7. 9 3g, 144mm 
o 1 ) OTHF ( 270mL) +jg*fc. -7 8°CT\ 
n-BuLi (2. 5M, 64. 2mL, 160. 6rn 

mo i ) i&«izmtt:. ^^m&^mummmn 

U *LX (3-?nn7x-/P) -Pftrff-Aa^T 

;K 2 6 . 93g, 1 4 6 m rn o 1 ) (CjPifc # 
*ORJGffl^*Si64TlB*>. 2AmsmLti. A 
cOH (15mL) frJUi. »^&IS+tiSL 



'H NMR 

1H). 3.98 (s, 2H), 3.87 {s. 3H), 3.76 (s. 

2rfiaft7KttNaHC0 3 (30) im^x&MM<m» 

ut. (Mgso 4 ) . rsu X£ 

0%E t OAc-Et OAc ) Ccfc&fSSMCioT. S 
HHfc£* (9. 28 g) ££tfc. 
[ 0 1 9 7 3 IS 



fh7tFDfc'D'Jy>-3, 5-^y 
iBt«6^)iWfk^*t. *P»MB4 ,6 63,46 

[0 198] «BiW7 

7- ( 2R-*;PS^-5-^Vt°oU>?y- 1 -A 
)V) -^T^yigx^/i/x^f^ 

7- (2R-t FD+y^f;H5-«yeD'Jy> 

- l ->f ;10 -^7°^ >fxf^x^f;^ (1.63 

g, 6. 0 lmmo 1 ) CO<y-fc:> ( 5 0mL) tfiSffi 
tc. 1- ( 3-^^75 77°utVI^) -3-xf-;P 
ij)Vif^JA 5 FJfii8S ( 3. 46g, 18- 03mmo 
1 ) iiil/DMSO ( 1 . 5mL, 24. 04mmo 



(=2 6) J01-181210 (P2001 -p.&KS 



uffiMWJ-*}^ ( 1 . 28g. 6. 6 1mmol) 

Lfc, afMUSr^V-b'y ( 30) JfflOTML, 
*fe^yH£y*ffi**S4i"CaH»LT 7 - ( 2 R -*)V 

[0 1 99] M^M8 

4- (3- {2- [4-h'7x-/t/-3->f;l/-3- 
TSA : 5- (3-/D^-3-^yyf/H -b°o 



fb7tFnt'o'Jy>'-3, (5g, 36 

mmo 1 ) <7)CH 2 C 1 2 (3 20mL) 4#*8tfc. 0°C 
X\ f&3-7u**y*J!V?y*i/*?J* (Et 2 o + 
0. 2 5M, 15 5mL, 3S. Smmo 1 ) iMWl 

*-«>i*£ffivvt&ftU:. *ttlNHC l ^Sp^X. 
pH=3fcLfco WA&THStiBAit. ^7k»«*CH 2 
C 1 2 ( 3x) fcJB^TttfflUfc. ^*fc«tSffl{ti» 

(MgS0 4 ) , iPJiU 
n7h/57^tJ: 0JS«^JE ( 1 : l^**r> : E 
tOAc-EtOAc-CH 2 C l 2 + 5%MeOH) £ 

-t 9 P'Jy>'"2-+y ( 7. 84g)££t 

[0200] 
Hfc5 7] 



1 H NMR (CDda) 5 7.41-7.1 1 (m. 4H). 6.24 (bs. 1H), 3.67 (s. 
2H), 3.60 (m, 1H), 2.52 (t r 2H), 2.32 (m, 2H>. 2.20 (m, 1H), 1.86-1.60 (m, 3H). 



[0201] X^B : 1 



( 3-7"o : £-3-b Fn^r 



5- (3-7n^-3-^yy^) -t'D'Jy'y- 
2-^y(7. 84g, 25. 3 mm o 1 ) C0E t OH 
( 1 3 OmL) 0°CT\ N a B H 4 (4 80 

mg, 1 2. 6mmo 1 ) ZCD&f&Z 0*CX* 

2. S^HHBfLfc. *<OR«t«0*tt«ftryt- 
^AS:fflv^ja»Lfc. *t5«ktXCH 2 c i 2 *im£fc. 
-eco*ttjBS:CH 2 C 1 2 (3x) Jffl^taSl. £i> 

'H NMR (CDClj) 5 7.36-7.09 (m, 4H), 6.27 (d, 1H). 3.76 (m, 
1H), 3.63 (m, 1H), 2.75 (m, 1H), 2.62 (m, 1H). 2.32-2.18 (m. 3H), 1.88 (m. 1H), 1.73- 
1.42 <m, 5H); MS 312.2, 314.1 (M+). 

[0 2 0 3] TUP : 5- [3-7"n^-3- (tert- 



^fz^mtt\mm^m^^ (Mg so 4 > . m 

ffiLfz. *E7u-?b?y7 4-lz£*)m$l&& ( 1 : 
l^f-y :EtOAc-EtOAc-CH 2 Cl 2 +l 
%MeOH— CH 2 C 1 2 + 3%M e O H—C H 2 C 1 2 + 
5%MeOH-CH 2 C l 2 + 8%MeOH) SrfflVtfrlf 
iUot, 5-(3-7^-3-hFa^fy7'f 
;P) -en>J>-y-2-^y (6. 76g)*£fcfc. 
[0202] 
Hfc5 8] 



V-2-*y (6. 76g, 21. 6rnmol)£)DM 
F (86mL) Mi:, fifl: tert-y^U^f-yl/ 
i/'J/M3. 5 9 g. 2 3. 8mmol)W:^y 
V-;i/ (2. 9 5 g, 4 3. 3mm o 1 ) fcAtfDMA 
P(264mg, 2. 16mmol)5:Mto W 

rawtfc. -e^*js?R*EtoAc Ox) tjuwr 



o 4 ) . r*u mmuz* ^pvf/^^c 

XVimmi (CH 2 C 1 2 -CH 2 C l 2 + l%MeOH 
— CH 2 C 1 2 4»3%MeOH— CH 2 C 1 2 ^5%MeO 
H-CH 2 Cl 2 +8%MeOH) fcJB^fc»«fcJ:o 
t\ 5- [3-7*0^-3- (tert-7>^^^I/>' 

-7^/u] -h°nu>-y-2-^y 

(7. 45g) Sr^fcfc. 

[0204] 

[<ffc5 9] 



% H NMR 

(CDCfe) 5 7.30 (m, 2H) t 7.12 (m, 1H), 7.04 (m, 1H) t 5.71 (m, 1H), 3.81 (m, 1H). 3.56 
(m. 1H), 266 (m. 2H). 2.32-2.17 (m, 3H), 1 .70-1.35 (m, 5H), 0.82 (s, 9H), -0.06 (d, 
3H). -0.24 (d. 3H); MS 426.2. 423.2 (M+). 



[02 0 5] XiiD : 5~ [ 4 - t"7x -/I— 3 - -f ^ 
-3- {tert-y^VitX+iVi/y-fVttis) -7> 

5- [3-7'n^~3- (tert-7^yi/^>^^7- 
;kt*>-) -7^/U] -VuVis>-2-*> (7 50 



mg, 1 . 7 6 mmo 1 ) C0DME ( 1 5m L) fyffim 
7 x ~ ;P7h^|£ (236mg, 1. 93mmol) 
ZMttz. mW^yWJ* (26. 8mg, 0. 088 
mmo 1 ) fcit/hy-o-F'J/WX?^ >' (3 9. 
5mg, 0. 176mmol) ^lni.fc«, Na 2 C0 3 



(=2 7) ) 0 1 - 1 8 1 2 1 0 (P2001 -%mm 



(37. 3mg, 3. 5 2mmo 1 ) <7)7k ( 1 . 8m 
L ) +««S:lnifc, *^Kj£SrSffiL&#£2 4R*[a 
JiLfc, *tf>RjE«r?fca]U »H»**2S*m*L 
fc* ^il^'E t O A c JfflUTSRL 

fc. ^7fc*§fi££EtOAc (3x) £fflOTifc»Ls 

U ««L>t. +E?n^h^7 7*-fcJ; WS^3K 
( 1 : l^Vy : EtOAc- E tOAc- CH 2 C 

1 H NMR (CDCW 5 7.57 (m. 2H), 7.43 (m, 2H), 7.33 (m, 

3H). 7.11 (m. 2H), 5.78 (m, 1H), 3.91 (m. 1H). 3.59 (m. 1H), 2.76 (m, 2H). 2.27 (m, 
3H), 1.73-1.38 (rn r 5H), 0.83 (s ( BH), -0.03 {d, 3H), -0.16 (d. 3H); MS 424.3 (M+1 ). 



l 2 +l%MeOH— CH 2 C 1 2 ^3%MeOH— CH 2 

C l 2 + 5%MeOH) im^timttzx^x. 5- 

[ 4 - £'7 x 3 - 4 )V~ 3 - ( tert- 7+)WJ* 

V (111 . 3mg) ££tfco 
[0206] 
HL6 0] 



[0 2 0 7] 

5 - [3 - (tert-rf-^^^/Pv'^-/^*^) " 

-2-^-y 

XgA : 5- [4- (3-7KP7i^) ~3-* 



2. 5«SHBK:*)fco-CRlG*'e*. ^Erwhfyy 
-f-KiOaWftB ( 1 : 1^^>': EtOAc- 
2 : lEtOAc :Mfy-EtOAc-CH 2 C 1 2 
+ 2%MeOH-CH 2 C 1 2 +l 0%MeOH) Srffl^ 
fcflWItioT. 5- [4- (3-7WD7x-^) 

-3-«yrf;H -eo«jyy-2-*y (2. 1 

7 3 0g) 
[0208] 
[ft6 1] 



SBi^J 8 ?>Xg A tclSKo^ JSK L ifin X . fb7t 

(2g, 14mmo 
1 ) Sr. M3-7WP<yyW^y»?A (Et 
2 O + 0. 25M, 62mL, 15. 5mmol) t 

NMR (CDCfe) 5 7.32-7.27 (m, 1H), 7.0O6.90 (m, 3H), 6.12 (bs, 1 H), 
3.69 (s. 2H). 3.59 <m, 1H), 2.52 (t, 2H), 2.30 (m, 2H), 2.19 (m. 1H), 175 (m. 2H). 1 .65 
(m, 1H). 

[0209] X^B : 5 - [4 - (3-7/^P7x^ 



fV) - 3-tFP^ryW] -t°P'J: 



2-*y 



( 1 : l^Vy : E tOAc-E tOAc- CH 2 C 
1 2 *l%MeOH-CH 2 C 1 2 + 3%MeOH-CH 2 
C l 2 + 6%MeOH) 5- 
[4- (3-7;WP7x-/W - 3-tFn^y7'f 

;u] -b 0 n»J> v y-2-^y (2. 2 3g> 
[02 10] 

lite 2] 



- (3-7/wn7x-/H -3-^yyf*;H -t° 

(2. 1 7g. 8. 7 lmmo 1 ) 
J, NaBH 4 (165mg, 4. 3 5 mm o 1 ) 

'H NMR (COCU) fi 7.27 <m. 1 H), 6.94 (m, 3H), 6.38 <m, 1H). 3.82 (m, 1H), 
3.66 (m, 1H), £79 (m, 1H). 2.67 (m. 1H), 2.33-2.21 (m, 3H), 1.92 (d. J=4.15 Hz. 1H), 
1.75-1.40 (m, 5H); MS 252.2 (M+1). 

[02 11] XgC : 5 - [3 - ( tert-7>/l/^^ 
)Vi/y-)\,ttis) -4- (3-7WP7x^) - 

mmmscDxncizim^mzLt^^x , 5- u 

- (3-7/W07x-/H -3-tHD^yyf^] 
-en'Jyy-2-^y (2. 23g. S. 8 7 m m o 
1 ) £\ J&ft tert-7>;I/^^;U>-y^ (1.47 
g. 9. 76mmo 1 ) fcRJE^-frfco +5?D?b^ 



77*-{Cj:9?W*JE ( 1 : 1^^>': EtOAc 
-EtOAc-CH 2 C l 2 4U%MeOH-CH 2 C 1 2 
4*2%Me OH-CH 2 C l 2 +4%MeOH) SrfflV^ 
ftStCct^T. 5- [3- (tert-7>;l,^^^^7 
-;M-*>-) -4- (3-7WD7x^M -7> 
-b°n'J>'>'-2-^y (2. 84 g) fc£fcfc. 
[02 12] 

lite 3] 

*H NMR 

(CDQ 3 ) « 7.23 (m, 1H), 6.88 (m, 3H). 5.75 (m, 1H), 3.85 (m. 1H), 3.57 (m, 1H), 2.71 
(m. 2H), 2.30 (m. 2H), 2.25 (m, 1H), 1.70-1.38 (m. 5H). 0.84 (s, 9H), 0 (s, 3H), 4J2 
(*,3H). 

TMA : 5 - [4 - (4-7;M-Q7x~7l/) -3-* 

%y?±rid -b°p'jy'y-2-^y 

Knt 4 P'Jyy-3, 5-^y(l. 41g, 10. 



[02 1 3] l^Mi 0 

5 - [3- (tert-y^U^^^^y^U^^iy) - 
4- (4-7;Wo7x-;H -7>;H -t'n'J^y 



(£ 8 ) ) 0 1 - 1 8 1 2 1 0 (P2001-ul0 



lmmo 1 ) £. iMLA-y ^u^vV^y^l/-^ 
A (Et 2 O(f0. 25M. 50rnL, 12. 5mmo 

7<<- (CH 2 Cl 2 if2%MeOH) «fc l,ffiStwJ; -9 
T. 5- [4- (4-7/W07i-/H 



7^-/1-] -t°oyyy-2-;fy (2. 

[0214] 
[ft6 4] 



64 g) ££t 



'HNMR 

(CDCIj) 8 7.18 (m. 2H), 7.03 (m, 2H), 6.34 (m. 1H). 3.70 (s. 2H), 3.62 (m. 1H). 2.54 
(t 2H). 2.34-2.1 5 <nrt, 3H). 1.82-1.61 (m. 3H). 



[0 2 15] 1MB : 5- [4 - (4-7;M-Q7x- 
;tQ -3-bFoJr^7>;l/] - fo 'J y>- 2 -*y 
RJtWS^lSBCiaa^ltfcLfc^oT. 5- [4 
- (4-7Wa7i-lH -3-3T#yyf-/H -t 
(2. 6 4g, mmo 1 ) Na 
BH, (40 Omg, mmo 1 ) SrfflUT^fflT'l ^flal 
jIteUc, iIS[I^NaBH 4 ( 1 5 Omg) SrjDX. * 



£*)®mm (CH 2 C1j~CHjC l 2 4"2%MeOH 
~CH 2 C l 2 ^4%MeOH) ^fflV^fflfllfclJ: r>X . 
5- [4- (4-7^n7x-.'K 
7"fvH -tfoiJ^'y-2-^-y (2. 0 1g)£4t 

[0 2 1 6 3 
[fL6 5] 



[02 17] ISC : 5 



1 HNMR{CDCU)6 7.14(m, 
2H), 6.98 (m. 2H). 6.78 (m, 1H), 3.76 (m. 1H). 3.65 (m. 1H). 2.76 (m. 1H). 2.64 (m. 
1H). 2.32-2.18 (m. 4H). 1.72-1.47 (m, 5H). 

- [3 - (tert-7>/Py^f- 



)\si/7-tV**ti/) -4- (4-7WP7i-^) - 

7>;H -fo'j y'y-2-?}-y 

- (4-7Wn7z-;H -3-tKnJfy7'f;H 
-fn',iy'y-2-:*y ( 1 • 95g. 7. 79 mmo 
1 ) Sr. t&fL tert-yf-ZU^f-^yU/l/ (1.47 



g, 9. 7 6mmo 1 ) tfc&Zittz* *J±^D7h^' 
77^-(CH 2 C l 2 4»l%MeOH) tiSfiaSCJ: 
•jT. 5- [3 - (tert-7>^y';< ^1^7-4^* 
y) -4- (4-7WD7z-iK -7>/P] - to 
l jyy-2-^-ySr4it^, 
[0218] 
[ft6 6] 



'H NMR (CDCy S 7.12 (m. 2H). 6.97 (m. 
2H), 5.75 (m. 1H), 183 (m, 1H), 3.60 (m. 1H), 2.71 (m. 2H), 2.36-2.24 {m, 3H), 1.70- 
1.38 (m. 5H), 0.84 (s, 9H), -0.05 (d. 3H). -0.2 (d. 3H). 

[0219] mmm 1 1 as^ajfauscs^ »^.-c . mmm 1 1 ^mm-itsm 

[2-**V-3- (3-7x7*^7x^/1/) -7n Sr. SSffl 5^L£ft&oi,vcie»3ixfc<0fc HWOI 
tf/H -*x*ysy">f-/wxxT/p iiU:. 



[3^*E»] 

[JtaiB] ¥fifcl 2*1 2J322B (2000. 1 2. 
2 2 ) 

[JftHDEl] 

[?iJE*f«JjfB£] ^IfsB^KIl 

[WlW^iEffl] 

7t#><7> E P 4 ggftiMfK6<JT 3'-7. h . -e^ro H 7 y 

?\ & &uke p 4 g&tmwiT i-x h * tzimr 

[«I2] fiffy»\ flUHKE. #fflf8ffi 



KHjft». 

[M*JB4 ] J*»ftt4«T*4*trtW8f l ^7ct±2 

[ ii^is 5 ] miitf.Btfim?$) h mim 2 ^smffi 
ten. 

[ ll^il 6 ] H?!ett©.##fflfIffiT'*> & If $3 2 COS 

[ 7 ] mtmrn^nt tz^mm^m-h 



(€29) ) 0 1 - 1 8 1 2 1 0 (P2001-F10 



u 

X'h'O ; R 2 (4. «-f-x~/k 7i-/k 7x7* 

gJfiBli, 7oo, 7/M"D, 7i-/k 7h*>\ f- 
>)7>V*u**)l>&tz& (C,-C 3 ) TiV^iVX'fo*) ; 
R 3 <i, ?KS. (c,-c 5 ) 7/P*/k 7x-;^3t{5 
p-t7i-K*9 : R 4 (i:. COR5ifc«:S0 2 R5 
; LTR 5 (i, 7x-;l-ifc«i (C^-Cg) 7 
;^;p-C*4) tSrfSfltefliL W0H77/. £ 

4*£#trW*JS 1 DE£4fll$H!. 

[1«$«9 3 fflBE P 4*«*WlWr^~ 7 h *>\ 
Q#>* 5 - t h v 7* U O S.O U ifi 

Ut 3 3 

H^""OH 

1 0 ] mzik£m\ 5 r- < 3 s - 1 h a 

4-7x-/^h-l-i-;H -1- [6- 
( 1 H-r h57-/U-5--f ;U) -fa 

•j ^7 - 2 y Th h mm. 9 oeagffijftfc. 
[ mm 1 1 ] mmtsw. ss-oR-tKn 

dfx- 4-7x-/l^7f-;l^) -1- [6- ( lH-fh 
5V-;u-5-> f^) -a^/u] -to(jy'y-2- 

* vx'hhmm 9 e>is$gj&». 

[ff*lf 1 2 ] HEfc^Wtf, 5S-(4-(3-7 
DD7i-;H -3R-tHQ^fj/7'f;l') -1- (6 
- (2H-fh7/-;P-5-f;H ->vaf x/Hfn'J 

imm 3 1 Huia^^*\ 5 s- < 3 R-t ko 

*i/-4- (3-Mi7;^a^f-/i/7x-;l') -7f- 
/10 -1- (6- (2H-f-h?V-A'-5— OlO - 
A* ) - fa y ^'7- 2 7T* 4 it*iB 9 

mm®. 

imm 1 4 3 mcb p 4 gsttstrcwr 7-7 h 

#>\ Q#COOHT'&9.§.OU# 
Hfc4J 

H^""OH 



(3t*. Qfi. COOR 3 . CONHR 4 i^(iT-h-57' 
-4-5-4;L-T£>9 : Ati, #*S^*fc(i^^ZJKS 

•3 : U«, 
HL2] 



[ffigg 1 5 3 ififfEft^W. 7- (2S- (3R- 

[ff#lf 1 6 3 fl5ISf^^^. 7-[2R-(3S- 
t H'DJrv -4-7x-;l-7>- 1 -XX/l/) -5-^ 

1 4aeDEfl£ft. 

[11*11 1 7 3 Wmfc^ft* 1 . 7 - { 2 S - [ 3 R- 
tFo^fv— 4- (3~MJ 74-^07 h* ^7 xX 

4<) -7f-4-] f'W - 

^77 7&T'J> £ m*« 1 4 OBOBSBftft. 

1 8 3 miiitizm\ 7 - < 2 s - [ 3 r- 

tKo4rv—4- (3-7x7* v7x-/H -7f- 

-5-#*yt*a'j^y-l-44'} -^.7*771? 
t*6i8*I 1 4c7)E^fflfigti <> 

[fg^S 1 9 3 MtBft£«\ 7 — ( 2 S — (3 R — 
hHDdfv— 4- (3-h'j7;^D7^7x-;L-) 
-7^-4-) -44-) -N7* 

7 & If 1 4 cOgagffifiStfU. 

[Hl*fl 2 0 3 BUfaft#iU#>\ 7 - { 2 S - [ 4 - 
(3-7oo7x-^) -3R-h HD^fy/f/H - 
1 -444 -^'^yKT'ibS 
»#fll4<?5£3l§fflJS;ft. 

[ 2 1 3 fllM^***. 7-{2S-[3R- 
th'Oify-4- (3-7x7*v-7x-^) -7> 
;H -S-^ytnt^y-l -444 -^7°77 
K: 7- (2S- (3R-tKpJfy-4- ( 3 - h- 'J 
7;i/^f;l/7x-/H -7f-/H 

-A777BS; 7-I2S- [4- 

( 3-7oD7x-;L ) -3R- 1 FuJf>--7>A ] - 

s-^ytroy^y-i— -f/H -^7-771?; 5s 

- [4- (3-?DQ7i-;K -3R-b Kodfv-7" 

-1- [6 - ( 2 H-fh 57-^-5-^^) 
-a.*v-;W] -h'n'Jy>'-2-^>-;fcj;y'5S- 
(3R-t Fodfjy- 4- ( 3 - h 'J 7/M-o7^a-7 
x-;P) -7f-4) -1- (6- (2H-rh5y-A- 

mm tit tt&n 8 c7) is^fflis:^ . 

[W*«2 23 7- ! 2S- [3R-t Kn^y-4 

- (3-7iy^fy7i-;H -7f-^] -5-^*7 



H*"""OH . HO^""H HO^H 



(6 0) 101-181210 (P2001-bl0 



t°nUx*y-l--f;H — vr*yK; 7- ( 2 S- 
<3R-tFo*j/-4- ( 3- F 'J 7/M"0;<^7 

x-^) -7f-/P) -5-**V\£X3V s Jv-l-4 

)V) -^7°?y|t; 7- {2S- [4- (3-7DQ7 

s.-iV) -3R-t YX3*i/7Wl 

-*<T9VWt\ 5S- [4- ( 3- 

?PD7i-/H -3R-t Fa^-x7"f-;H - 1 - 
[6 - ( 2H-r h7/-^-5- -f/U) -^i^/H 

-\£u*)i/>-2-Jt> : t3ilX5S- (3R-tFn 
(3- h^/WD^f^i-zH -7f- 

;U) - 1 - (6- ( 2H-f h7V-^-5— < /I/) - 

/v* ^ ) - en ') ; Jy - 2 - * y X 0 £ ft. £ ft^ 

[B$JS2 3] 7- (2S- [3R-hFn^-4 

troy i-'y- 1 -^?9vm:lbhm&22 



[W*JS24] 5S- (4- ( 3-^DD7x-^) 
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